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(54) SCREENING OF AGONIST OR ANTAGONIST OF 
DOC2ALPHA-MUNC13 COMBINATION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To screen the subject 
agonist or antagonist by reacting Doc2cc, etc., with 
Munc13, etc., in the presence or absence of a candidate 
and subsequently selecting a candidate for increasing or 
decreasing the binding ability. 

SOLUTION: This method for screening the candidate of 
an agonist or antagonist of a Doc2a-Munc13 combination 



comprises reacting Doc2a or Doc2a analogue with 
Munc13 or Munc13 analogue in the presence or absence 
of a candidate and selecting a candidate for increasing 
or decreasing their binding ability. The agonist or 
antagonist giving an effect to the binding ability of 
Munc13 to Doc2a related to the release of a calcium 
ion-dependent neurotransmitter can thus be screened. 
The proteins can control the release of the 
neurotransmitter or hormone. 
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[MMl 1 Doc2a tmnc\3t<D^(Dr =t~X ht. 

1t&T^9*~* v<owmm%<D*9 V—~l/y*JjfeX~ 

Doc2 a £ /cf2Doc2 a mUfc t , Muncl3* }^fiMuncl3^(a 
E^co^fe, 

[M*93] 898ESMuncl34^ttMuncl3S©fr^ 5 , =*ir 
IBttco^fc 

[»*«4l HfiiaDoc2a*fc.fiDoc2ajSiaflsd5. Doc2 
a C013©— 37©COT * J gfflB?U* Doc2 a CO 1 ©— 37©CO 
T^y^E^k Doc2a0O9©— 37© COT 5; y^E^k Do 
c2a CO 1 ©—78© COT ^ 7 ^Ifi^lJ, Doc2 a CD 1 ©—90© 
COT^y^E^J, *5J:U ? Doc2aC7)^T^y^ia^J^b^ 20 

e> wi 3 ft* r s y WBW4:*t> * y k-c 

[MM 5] H9ffiMuncl3*fef4Muncl3iRMft:A s , Munc 
13-1C0851©— 1461©C0T 5 y ME9IL Munc 13-160840© 
— 1743©COT $ S&gl&li3£XMuncl3-l<D&7 $ J S£E 

^K-efcs. MMi*fc«:3K:B*<©*8s 0 

[MM 6] HUBEDoc2 a SHft^, Doc2 /3 CO 14©— 38 
©cor ^yUEWISrdb^y-^^Ktffca. MMi 
{CllEtt^^ifeo 30 

[fft*JS7] ffirfEMuncl3Sflslfr^, Muncl3-2CO1110© 

-1695©gdt ^yKEWSrd'tf^y^^K-rfc*, ft 
M l ^E*<o*j£o 

[MM 8 ] MM i ~ 7 ^r*b^fcE««>*8feK: 

ctoT^^ix^, Doc2a <t Munc 13-1 <t CO COT =^-X 

I MM 9 ] #«eiS«?K * fc tt ftA^e ><D % /vis * 
A^*v«^^»S:ia*i-Sfc«>l2:ffl^fe*t5, Do 
c2 a * It ttDoc2 a £ ^ # — 0 

[ MM 1 0 ] Ntl BSDoc2 a * fc ^Doc2 a 3gM£M 5 , Do 40 
c2 a CO 13©— 37© COT ^ yKE^k Doc2 a CO 1 ©— 37© 

cor s yKE5»k Doc2aco9©-37©cor ^ ;m&M, 

Doc2 a CO 1 ©—78© COT ^ 7 ^E^k Doc2 a CO 1 ©—90 
[IIMl 1] ' HuEDoc2o*fcttDoc2oSfilfls^, Do 

c2/3coi4©-38©cor ^ /^E^JSrW-rs^y^^ K 
[MMi 2) «gfii«)Bifctt^;^y©*^v/ 50 
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Muncl3^/cf4Muncl3Sfa^^^-r^-<^ 0 

[MMi 3] H9ffiMuncl3*^:f4Muncl3SfEH*3&S, Mu 
ncl3-lC0851©— 1461©COT ^ yg&E^J^ Muncl3-lCO840 

©— i743©cor ^ y KE^Jfc <ttBiunci3-io^r ^ y & 
E*Ud> & * 5 & £ i-b* r $ y RE7Q Sr^tf # y 
^^KT?*>S % MMi 2fc:lE«<zv<^*— „ 
[MMi 4] BSEMuncl3*yhttMuncl33SfiaflcdS, Mu 

nci3-2conio©— i695©cor ^ y ^la^j^Wi"^ # y ^ 

^KT?*>S, MMi 2{^|B*CO-<^^- 0 
[MMi 5] Doc2a*^ttDoc2a|gfilft:i:^rir yT 

^ S t coSfc-g^ y/^ H 0 

[ffM 1 6 ] Muncl3-l*feJ4Muncl3Sffilfri:^ir y 

[MMi 7] Doc2 a CO 13©— 37© COT S y ^E^J£ 
^0Muncl3-l^»-rS^tgSrWrS, 90{1«T 

cot ^ y mmmfa bftzxv k d 

1 8 ] Muncl3-lC0851©— 1461©COT ^ J & 
E^JS:^*, ^oDoc2a^*r-T63IS^tBS:^r-rS, 904 

[M*«l 9] Doc2aSffilff-efcoT. 90<@J^TCOT 

^ y ^s^»> b * 5 # y Ko 

[M*« 2 0 ] Muncl3Sffilfrt?fcoT, 904f@J&lTcO 

r ^ y ^s^>- & 4 s # v +*?<9- Ko 

[^PJCOf^^l^P^] 
[000 1 ] 

imW<Dm-tZ>&ffiftm *mW\Z. Doc2a ^Muncl3^r 

co^^ y — ^y^ffi ; z&xmz.m^Z'*^ v & 

[0 0 0 2] 

[^5RcoK«] *ifi. */^>!>A-<^-v{fe#tto#ige 

T, Doc2a. Muncl3-l&i?j&S#^£nfco 

[0 0 0 3] t hCOcDNA^^T^^ y — ^b^SIStL, ^ 
^$nfcDoc2^ V^^Kfi, 2oOC2K^tt^r 
Double C2ir^$nfc^^^^«-t?fo^[l*5 

Sttt*t«)T^^fB*-t-S) o Doc2^>v^Rf::te, Do 
c2 a *5 J: OT)oc2 ^ CO ^ Va7 H^^-^ ft^ o 

[0 0 0 4] Doc2attJ3a«FSW*-*abTS3?), Doc2 a 
^PC12aB^T*il*J^^$^:^)^:, ^7/^i/^^^^^<S# 

[3] 0 

[0005] Doc2 0f2, m^<hthti±x(Dmmx^m t L 

^5£%;ib*bT^5[4] 0 
[0 0 0 6] Doc2a^5J:m)oc2/3li. ±IScOJ:9{-2o 
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y ^(Rab)3Ajg-frfiB«*«F^*V>o -t0>ft*>9 , Doc2 a 
*5J:OToc2i3f3:. Doc2(c4#S#J#T S /&E^Jtf 5 {fcff £ 

[0 0 0 7] Doc2a^oi:t) ? Doc2/3^^--f 5C 2^^i: 

7 7 f ^ y y tfe^t si«-efc5 [ 7 ] fl 

*y^— tfA2[8], tf^:7;*- y IfCy [9], unc-13 
[10], Muncl3-l[llL */1r m ?Y9ir% ^ I [12], 

-r y v3A[i3]^ifT*fcs 0 

[0 0 0 8] Muncl3f3:, (Caenorhabditis elegan 

s) ^>unc-13ite^[H]i:S«Hi-S7^ hite^^ — 
KLT^S*^^f€T*£>£o j»*COunc-13ite^d5 1 

T, Muncl3telO<E>C 1®^J:(;3 0^C 2 
•^MlO, 11, 15] G CHgi^MJ;):, /^^^/^^r 

4 if<z> y ^flgfcas^i- s r t htix v > s [10*3 «t 

t*15] 0 *&-CKW-13jte^tf>£S(d«fc 9, #1*3 KIT 
tf;^ y ydsf atiBWS^jEr S r i: ^b, unc- 

TV^ t b*VCl^5 [16] c Muncl3Mf3: 3 ffiS^Sfil 
L fc 9 l"< 9 SMunc 13-1, Munc 13~2:Jo £ tMunc 1 3-3 
& LTV^<5 ^ t £ tit V n & 0 V ^^Munc 13 fc flg 

«fSW(-*^, 19 , Muncl3-lfi^-^^J^(C#ffii- 

5r t^^^^tbTV^^Llllo rtL^CDrt^^, Munc 
I3tunc-i34:ra«fc, #«e»«K^*ffl*i:H^Lrv^ 30 

5 t#x.btb-CV^6[ll] 0 

[0 0 0 9] &s±(DX Doc2afci:miuncl3^, ft 3 

#X.ibtuTV^^ 0 L^t, Doc2a^J:Wlunc-13^^ £* 

[0010] 
[0011] 

Muncl3-1 (^JL£;frTV^ 3ocOMuncl3c7) 5 ^><£> 1 o) 
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fro 

[0 0 12] (l)Doc2a £Muncl3-103£^f3\ 

m^Muncl3-lCDC 1 fpi^Srrfr LTfT&frtb* - £ . (2)M 
uncl3-lCODoc2 a t ^JS^tili^SI^** S:PC12«WaJ-* 

<ta^^^^»^|a#$ttsr ir, *5<fctf, (3)Mun 
cl3-lCODoc2a £ COjg^t^i&^&fiME £ , Doc2 a t Srl^ 

[0013] U±.frh. y^-x^/^-efl^^tb 

£Doc2a ^MunclS-l^CD^'g'^, ^7/Uv"> A^f 
[0 0 14] J^_h^ib, Doc2a <t Muncl3-1 <t (7)*£^<7)^ 

[0 0 15] *^^c^>Doc2a ^Muncl3^CO^^(Z)T=f— 
ft fete, Voc2a^titeDoc2amigHfck, Muncl3*fcttMu 

[0 0 16] flF*LV^Jfiffi«T?«, _bfSDoc2a^fc^ 
Doc2a|g«aft5:tt, -Y y T * R <DM&? l"<? 

[0 0 17] »*UV^tSffi«"Cri % _LtaMuncl3*fcfi 

[0 0 18] »*LV^Ufiffi«-Ctt, ±IEDoc2a*fett 
Doc2a^(&^^ > Doc2a(7)13fi—37fiOr ^ y^iB^J, 
Doc2 a CO 1 fi~37{i(7)r ^ J WMM, Doc2 a (D 9 ffi — 37 
fiOT ^ J Doc2 a CO 1 {\L~-78{iL<DT * J fflg. 

^IJ, Doc2«c7) 1 fu— 90fuCDT ^ / ^IB^J, *5«tU^Doc2a 

[0 0 19] jf4LV^ftffi«t?tt, ±!EMuncl3*fctt 
Muncl3^{K^fi, Muncl3-l(7)85Hi~146lfAz:cOT ^ 7^ 
gfi^K Muncl3-lc/)840{i~1743fi^r ^ y^ia^j^cfcu^M 
uncl3-lc7)^:T ^ J W^U^ h KZmfr bmiR ZthZT 

[0 0 2 0] »*LV>|Mfi|B«"Ctt, ±!SDoc2agI(H# 

tt, Doc2 /3 coi4fi~38ficor ^ J REJUSr^tp* y 
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[0021] i>^tsi§«-ei*. ±iBMunci3Sffii# 

Muncl3-2<O1110ffi^l695fScOT^ y^ia^JSr^tP^ 
[0 0 2 2] *^^ODoc2a £Muncl3-l £ <7>$£^<£>T =f 

[0 0 2 3] *^^CODoc2a*yc^Doc2aS(El{$:^:^^. 

[0 0 2 4] #*LV^lfiffi«T?«, ±SEDoc2a*fcf* 
Doc2a?i{fl{£te x Doc2a^l3fi— 37/4 COT ^ y gffil?!k 
Doc2 a (O 1 {4—37{i<E>T X J g£E5!k Doc2 a(^)9 (4—37 
ffiCDT^yggEyik Doc2aO l{&— 78{uCOT 5 / ^12 
#k Doc2a<7>l{£— 90{£<DT^y^iB^J, *5£t)q)oc2a 
<D^T ^ y g6E#Ja>fcft5«a>e>S«£n£T S y »E 

[0 0 2 5] #*LV^lfeffi«-m. ±ISDoc2a*fctt 
Doc2 a Sjglfr «x Doc2 /3 CD14ft:~38{i<£>T 5 y REMS: 

[0 0 2 6] *5SM^>Muncl34^:JiMuncl3S©ft:Sr3ggt 

[0 0 2 7] Lls^mW.MmX*te^ ±mAuncl3^frte 
Muncl3StBl#te\ Muncl3-10>851ffi-^1461ffiO7 5 y it 
E5!U Muncl3-l<0840<£~1743ffiOT ^ ySE^JjSJ:^ 
uncl3-l©^T^yi8EWd»b*6W^b»«lS*t5r 

5 yBffi«lSr*i>3Ky^^ K-e*>«o 

[0 0 2 8] L^ISlSffi«"Cte* ±EMuncl3*fctt 
Muncl3Sffilfftt* Muncl3-2<£>1110{£--1695{£tf>7 5 yg£ 30 
EWISr^SsKy^f - K-e&So 

[0 0 2 9] W?^»4 % Doc2a*fctt: 

Doc2 a jgffiifr i^t!)r^y^fi <£>it£ ^ flt 

[0 0 3 0] #&9l<Dm&9Zss<jr l Rl'Z* Muncl3-l*fc 
ttMuncl3««*fc^ir y W^Ki^iB^* 

[0 0 3 1] T&tmtOtf y Ktt, Doc2 a CD13ffi— 

3HiL<DT ^ y SEMfc^*, ^oMuncl3-HC*r-fS^ 
«BSr#-t"S, 90fi«T<Z>T^y»SSS^e>*So 40 

[0 0 3 2] ^W^^y^^Ktt. Muncl3-lC0851 
1461te<^T^y&ffiyy&^, J&»oDoc2 a S 

[0 0 3 3] *?SW©*^/f KH, Doc2alSfafrt? 

[0 0 3 4] *3BW©#y^<^ Ktt, Muncl3?f 
&oT, 904«KT©r5y»«*d»b4S o 
[0 0 3 5] 

[0 0 3 6] *^Mi-*3V>Tf4, ^fg^<Z>ftV>PK9, 50 
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[0 0 3 7] (Doc2a) *^M<7>^ * y — ~ ^^SK 
ffli^*b£Doc2aW\ ^&«Rtm*;tffiKJ:9A^L 
f5 0 Doc2 a mmma^m<7)^,±S:Doc2 0 *S***L, 

2c£&tf>Doc2a<£>— »©EW|-C*>oT^* < t 
Doc2a (m3ffi~37ffi<Z>7 ^ y ggE£UMid (Muncl3-l-inte 
racting domain of Doc2a : E5US0>E#I#-?- 1 ) Sr'ES 

tf^y^^K, *5<toq)oc2a^i3f5:~37{iz:or ^y^ 
Eyj^r ^sm<D i *fctt-tnK±©itJft* fettle 

£*±<7)7 5 y»<Z>#A*fcttf*JPS:*-r4E?USr«tf3W 

y^^ K-cfcoTMuncis-u^-rsfe-frtBSr^r-raffi 

j|c©#y-<^K*s«*ixSo T^y^l4/cf4-?rtt 
J^±<£>ffi&> WA*fc»4#JnSr*"t*S^y^^ 

[0 0 3 8] Doc2aC7)13fi— 31{±L<DT 5 y ^Ifi^J^-afr 
Tjfy^^ Ktf>«£ LTIi, Doc2aC>13{i~ 37{£<£)T ^ 
yKE«l^6*5aKy^^ h\ Doc2a(^ lffi-37(ico 

r 5 y «E#ia> e> ft s # y f\ d OC 2 <* <o 9 ffi—37 
{£<dt 5 ygtE^J^feftSsKy -^^^ h\ Doc2aooi{i 

—78{tL(OT $ ySE5II^feft5^y h\ Doc2a<£> 

ltt^offior^ysaE^fofts^y^^K, 

U*Doc2 a c^^T ^ y ^IB^J^^ b ft 3 # y K^^tf 
btl&o Doc2af4, ^ty7^^St^»^^ 
^Stfcott«J:V\ Doc2aO^:T S J KE5»J*3 «tt/-€: 
tt^r = - K-T SDNAE9J*E?0»-S- 2 ^^"T 0 

[0 0 3 9] (Muncl3) ifc%ffi<0* V V — —^^jfe 
ffl V n b n 5 Munc 1 3 * munc 1 3MU& Itt&MR m&fe 
PLfelZX Y> A^b^^) 0 Muncl3(tbT^, Muncl3-U Mu 
ncl3-2, J:miuncl3-3^^v^btb^5 0 Muncl3S©^ 
1^114, ^^^Muncl3(7)-"&|SOlB^J-efcoT^ft< tMu 
ncl3-1085lfi— 146l{iC9T ^ y^gd?IjDid (Doc2a-int 
eractingdomain of Muncl3-1 : la^i^COia^JS^ 3 ) £r 

y»oi*fcf«tbSL±oKtfe*fctt^, r 
ttb^r ^ y KE^jtf 3 — i *^f«ttw±^>r ^ sm 

o TDoc2 a i^i" 5 Sr #i" ^> >K y K 

^JWo Muncl3-l^T^yi6E5U*3«J:r/-€:jxS:3 

[0040] *mw<z>x? } j~~^yjjmz.m^bti% 

Doc2a, Doc2aHfSf£x Munc 13*5 J: miunc 13^0X^(4, 

(6ooigjK"rsi:^^^v^e>4ST5yfieE 
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[0 0 4 1 ] (Doc2a k&&1rZ> /K y K£=i — K 

f 5DNA<E>#gf ) Doc2 a * fcte2 a Sgfglft: t # y 

KSr=* — K-TSDNAte. 09;tfcftwo-hybrid&S:flJ 

tfeSXir^Sk^^^W, *5cfctft)NA*£^ F7^y 
tMYt^^y/^f^i^^t fe^S 20 

[0 0 4 2 J **Ml-*3JtStwo-hybridffitt, *i\ Do 
c2 a tf>Muncl3-l £ (03te^«*S^ — KE#l«:*5^ettft: 

Ft 4 voDNAia^ji^^^^c^^^^: h\ *5<tr/^ 
^y-^y/^n6/fy^fK^^- kem &dna*£ 

^K^>f ^DNAEWI-fe^S-erfc^^^ KSrff«-T 
* (mtt&Q-tf?? Vis ts£tf*(D>r 

mmmm s *tnrf , d 0C 2 a t *§£-r s # y k<z> 

7"*^— E5««:* ±12 2 0(7)^^^^ KOV^ttd^ 
[0 0 4 3] Doc2a*fc^Doc2a^fa^^SS^-r^)^y 

NA^fef^KSixife?^^^ y— d^J: 9jif* L<, 7yh 40 
* ^OcDNA/^ f£« $ thtL 7^/7!)^$^|:J; 

[0 0 4 4] (Doc2a £ 5 9 %<OWi^^ ± 

V-t^^V^^KSrn— K-rS^ScDNAO^MI) ±MX 
»bttfcDNAE5USr, ^n^^ABLASTjoJ:^-^^— 
*GenBank£:ffl^T*^e n fem U Muncl3-litfcT- 
JfB^feSr i:^*SStt5o £<0DNAE5US: 

^-f-fef— > 3 ^*&SrfflV^ffi*^cDNA7><^5y-Sr 
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3-Kt5 cDNA S: f S^tmSc * tbfccD 

na«\ S**i:i»o*»iaorEJ)*SSft5. 

[0 0 4 5] (Muncl3-lCODoc2 a -ttB 
T*# bn^>Muncl3-lC0^ftcDNA^^ b , (D^K^^^i^ 
DNASrfftKU ncODNA^J: 9 ^— KSttS^^ K£Do 
c2 a * fcttDoc2 a fifigfr £ *>lg^tf>**tS*5 J: tWH $ £PS 

So 

[0 0 4 6] rjxtt, #J;Uitwo hybrid?££r/?^TJ^T 
CO J: 5 WT^ftSo ±l^#b;ftSMuncl3-l:£ftcDMO 
EJUS: h t K**M#S:ft5tft©i* tf):^^ -r- 

DNA) „ Ampli Taq DNA Polymerase, l^CD^^-i 
— , 10XPCRffl|§Sf^ x ^o^I/dNTP (dATP % dGTP, dTT 

p, *5«tt^dCTP) &m^x, tiLm-tz-??^ ^—\^mm 

mm-rz> 0 nhixt^x^mmmmx*, two hybrid 
fe(c*5tt6DNA^K^>f yfe^- K*rs^^^5: Ki- 

SAL, ^^^5: KS:fft»i-5o ffi,^T% Doc2aCOT^ 
y^ia^J^> 1&— 90fi{dt@^-rScDNA^. two hybrid^ 

rMuncl3-10Doc2aJte^ffi«^>ft^J ^^f-, ^ 

<7>&£&ttm-rz>- t\^X9, Doc2a k<Dt£&\Z&m& 
[0 0 4 7] fc5V^^i N Doc2a £^lilU 

H/cMunci3^ y/^ Si: (Dfi£&&&Wim-t Z r ^ ^ £ o 

[0 0 4 8] (Doc2 a OMuncl3-l jg^^^CO*^) Doc2 
aO^ficDNA^fe, a^^^aESfrDNASrfPliL, ^ 
OODNAiCj: «9 3 — K$tu5^^ KirMuncl3-lt60fe^ 
(7)^*^*3 J: ^ frm^Z r ^ (-i: ^ , Doc2a<7)Muncl3 

-l^ffi«cS:8t^L#So 

[0 0 4 9] rtvfi, Ji|E rMuncl3-lc7)Doc2a^^®*g 
^*^J tl^f^Lt, Doc2a (1{£— 90(4) (^ftt) 9 
{-Muncl3-1 (851{£— 146l{£) ±|ECQMuncl3-l 
^jfe^Sfr^ftfc9 lO)oc2a<7>^^fr£fflV^tw 
o-hybridfe^i: «9t?V^5o 

[0 0 5 0] (^^X.Doc2a*5j:0?Muncl3^ lss<?>g<D 

mm) y-^>^^fe^c:fflv^e,l^sDoc2a 

*^fiDoc2a^M^^oJ:miuncl3^ycifiMuncl3^fa^ 
tt, Doc2a^ycfiDoc2aSf^^^r^— K-TSDi\A*fcttM 
uncl3^/c:ttMuncl3S(H^^r^*- SDNASr, 
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^ViT^?*—. HPLOfciT) SrfflVNTftUHfc'P^fettil 
S*l6o *n*ft<0# yr^w^ii: 

[0 0 5 1] (>T Vtf hm?ODoc2a £Muncl3i: GD*£ 10 
^) Doc2 a * /ctiDoc2 a ^giglft^ J: U*Muncl3£ fcteMunc 
13j»H**:ffl^T, ^^^yt^nt^tt5o 

[0 0 5 2] Muncl3^fc^Muncl3^M^^^— K"T5DN 
A£: % ig^l^in vitro trans 1 at ionffl^ 0 ^ ^ KI^J^A 

"Cinvitro trans 1 at ion £rfTV \ -t LTtSilS $ tbfcMuncl 
3*fc^Muncl3SP*^r#^o fc^Doc2 a £fcteDoc2 

7^U JBSO**^ 4 < CT-58#^) 
St^TM* >-^cl-<— h U Doc2a*fcttDoc2aS©fls: 
t Munc 1 3 * fc HMunc 1 3jgfi^ ft: t * £ it 5 0 L 

<^SDS-PAGES:fTt\ »bttfc*»^^S:fflV^TXj»7>r 
As J* &m 3fc*5 J: tFm^i" 5ri:i:J:o r *»-r 5 r. £ K 

[0 0 5 3] (-f ;/fc^-CGODoc2a £ Munc 13 £ CO#£^CO 30 
$hm) Doc2 a &tc.moc2 a mi&fct. Muncl3£ fcfiMunc 

£>\C^ Doc2a£fcm>oc2a|g{flft:£;:n~ K"^SDNA*5J: 
miuncl3*fc^Muncl3^Mft:^=i— K^SDNA^ ^fr 

u wm£tt?^s<?mzm^0)?irfrh 40 

/Siaotm^So fcS^tt:, v^tt^— ^Sr^^ 
ffl^S ^^9^zfx2 5,7^ J; ^^m-r^^ffi 

t>£>3 0 ^ W^R^UiSixtbtf, Doc2a*fcl±Doc2 
a 3Sf£lft: £ Munc 1 3 * It fiMunc 1 3jgfl*l ft: <b ^ ^ v fc* 

[0 0 5 4] (XM^>*A>r *>fetf\k<D^ ttg&i^l 

^fiMuncl3«ja*C0^#) Doc2aJfiffil#*fch^incl3jg 50 
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m^9 9 — ZftM-tZo ^-<n$ms<t *A>*s 
^fiSrltft-TS n i id J: 9 , Doc2aStafl£*fcf*Munc 

i3«fia^^/i^^^A>f^vfe#tt^{^»^&^ 

[00 5 5] (Doc2 a t Muncl3-1 1 <^^lc:I£^i->54^ 
SfiO;*^ V — —is?) _bfEcO \<< >\f hc2T*<^Doc2a t 
Muncl3£<7)^J COT s'-fe^ #ifcfc:|3V*t\ T^=^^ V 

£rffl ^ , W ^ * V ^ t # ^>Doc2 a SfStf £ Munc 

i3S«ff£<D*g^a:^ ««4fcK*jSS!niUfci:#ODoc2 
a 4 it ^Doc2 a ^© ffc Munc 1 3 * tc HMunc 1 3^f£l ft: t <D 
$%&&&&m'tZ>ZklZ£y, Doc2a t Munc 13^: CO ^ 

cor h^/ciir >^ ^^.^ h^r^^ y — 

[0 0 5 6] (^;l^v/!?A>ftyft#tt^ttgfii*K 

— ) Doc2a*fcfiDoc2a^faft:, fc6 V >(iMuncl3-l^ 
fiMuncl3-l|g©ft:S:=i— K^5DNA»fK-*ii^^^<^ # 

*^»*fT5aBHa{-#AL. r60$fflflartT*Doc2aifc 
«Doc2 a Sift, fo 5 V > ^Munc 13-1 * fiMunc 1 3-l^f^ 

#SfH ig^S * tt yfttfc & mm-t Z> r ^ 

[0 0 5 7] rrt?fflV>feixS^<^^— 6O09i: LTtt, 
l/hnr)^;l/^^^-, *?4 As***-!? 9 — > T 

"T^y ^ ' — n Human Immunodeficiency Virus(HI 

[0 0 5 8] 

[XtfeM 

^S^fflJI&^ffll'^c two-hybrid system^ J; 5Doc2 a 

X»[17]^S5tt^jfe{^S<5V>T. t hDoc2a60T^y 
^SS-^ 1 -90 1 LexkCDDM^m^i t 9 Z"< 

IsXm^L-tZT'y*^ KpBTM116-Doc2a (1-90T 

[0 0 5 9] ^^y-=y/©»«i:i57>f^7y- 
tt, l xio 6 ffi^fi^Lit^n-v^^o N 5^hJHft 
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3fccDNA7^J$ A£HT^£rat brain MATCHMAKER cDNA y 
>f^7!J — (ClontechtfciS, CA, USA) £fflV^c 0 ZL<0 

[0 0 6 0] ^ KpBTM116-Doc2a (1-90 T ^ 

ifcJztKrat brain MATCHMAKER cDNA^^ y — &rfflV^ 
ST|Sfc[l8](C|S«c^n5^ffiT^^:L40tt (Hisg* 

y^4f, 2. 5mM 3-T ^ 7 1H-1, 2,4-hVT ✓—A'* 
-EifrSD-LWHig-Jft (0.67% Yeast nitrogen base w/o ami 10 
no acid; Difcof±$k 2% ^TVl^ — 300mg/l L->T 
Vn^yy, 1500mg/l L-^y:/, 200mg/l L-Tf-V 
-^St^&, 200mg/l L-T/W^^g^ 300mg/lL-y 
S^iftK, 200mg/l L-^;*-—^, 500mg/l L-7 
T7~ls, 2000mg/lL- hl/^y, 300mg/l L-^n-> 
>\ 200mg/l ? 7 i/fr) t^llfc/l^-MT^n^ 

to rticj:^ 7m<Dm&w-^itntz.o ^<r>m& 20 

^ — V^tv^h,, Sangeri£[19]i;i£ 9 , Autoread S 
equencing Kit (Pharmacia Biotechf±§!J, Uppsala > Swe 
den) SrffifflLTiB?»J«:^SrfT*Oifc 0 ^<£>3£jH, r*L 

W^m&? 75/ hMuncl3-ltf>TSy»8!£# 

^840-1743<7>««^GAL4(Dte^ffittlb««<^T^^»JBR 
»*EcoRI<Z>«5&-C»& LTV ^ ^ >v*^ KSr^m-TS 

[0 0 6 1 ] HJ£0iJ 2 30 
Muncl3-litfH^£:ftcDNA(£>i|igf 

two-hybrid;*^ y — =■ ^^T?^ £>*LfcMuncl3-l cDNA$r 
K (Muncl3-1C0T ^ J Ka£#^840-1743(©fiB*fiS: =» — 
K-TS) Sr. ^A^^y^i ADNA^ft^xA (T^v' 
^ • i^^W±J3) £fflV>Tfct#<Dlfc^S«£oT 

— (rat brain MATCHMAKER cDNA^-Y^^y— ; Clontec 
httSL CA, USA) Sr*^ ~^Lfc 0 nnn^ 

7 y ^ > 3 >^m\^nmi2oi i^otkto -t 5 40 

(^tro/c 0 7 5/ b^cDNA^^^^y-^P^LT^6 
(ftSl^otiALTfcS) *JBSDH5aSrLB-^U— 
h (lOg hV^h>, 5g >f — J* h^^rJ* K 10 

g NaCl, 15g Ttf~/1) — 37 c Cicrm#L 

(Hybond-N+, T^v^A • ^t^Wii) Mh^* 
:7x — U ^(DW:. SDS^S(10% SDS), 7/^!iStt 

(0. 5M NaOH, 1. 5M NaCl) , 4o J: t/tffcrf- ( 2 X SSC) (l X 
SSCteO. 15M NaCl, 0. 015M Sodium Citrate^ 9 t£ 5) <£> 
*ff*ffofc 0 n vBtfi. 6 xssc, 5 xd 50 
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enhardt's solution, 0.5% SDS, 50%^/l^AT ^ F\ 1 
00Mg/ml1^<>-*t^■DNA^^^5^^-f ^y jr^H—fa V 
iS^E^-e, ^n — :/£ LT 32 PTif^L£:Muncl3-l cDNA 
mfi (430-bp) Srffl^T, 42^^— Bfe^>f :/ y V^if- 

2 XSSC+0. 5% SDS^T^M^TIO^P^, 1 XSS 
C + 0. 5% SDS^TGS^f-TSO^PsI (20) , *s J: IK). 1 

xssc+o. 5% sDS4^65°ct;iT30;9fei1 (20) -esfe^L 

fcm, Xjft^/W* (Kodaktfc®!) t<D7 

Lfc 0 ftj&lftjr 1 ocOcDNA^ — l/j>mhtltc 0 cDNAO 
t££IE^Jte> Sangerft[18]i-figl/\ Autoread Sequencin 
g Kit (Pharmacia Biotech^®!, Uppsala, Sweden) 

n — ^fi, ^5/ ^Muncl3-10^:S^^Ayr-V^-5r 

[0062] mmm 3 

Muncl3-109Doc2 a IS^^i^g^ 

^n— ^^^L/c^ 3/ hMuncl3-ljtfH^^ScDNA^^, 

tfvty—emm&fe (pcr) ^j^T^<fc5i-ffl^TE 

-y^^SKoTif:/^; KSrWI8**EcoRl 

FMuncl3-l cDNA^r^O. 5ng, Ampli Taq DNA Polymeras 
e ^ K 2|©/7>fv- ^r-^tt^^Opmol, *5 

•tl^lOXPCRffi^Sj^ (lOOmM Tris-HCl s pH8. 3, 500mM 
KC1, 15mM MgCl 2 , 0. 1% gelatin) 5 n L, ^ h 

(CdNTP (dATP, dGTP, dTTP, *5j:tKdCTP) £:ft#t^ft20 

fc. ^n^iX^DNA^^#^^feiCfflV^^^-f^- 

DNA^f>^"840-1743^^oV^Tfi, ZE^^^^— 5' -C 
ATGAATTCCTTCACATCAGTGTGGAGATC- 3 ' (Id^J^^* 5 ) , 
i^^ 0 ^^ 5 1 -CATGAATTCCATGGGCGCAGGCGCGGCACC- 
3' (I^U#^6) ; DNAW)t851-1461i^oV^T^, IE 
^° 5 >f — 5 ' -CATGAATTCGAGAAGGTGGCACCCTACCATG- 
3 ' (IB^lJ#-§- 7) , giy'?^^— 5 ' -CATGAATTCTCAG 
CTTGGCAGTTTCACCCTGCC- 3 ' (ia^lj#-^ 8 ) ; DNA^fK'85 
l-1336^oV^Tfi, IE^^^^— 5 ' -CATGAATTCGAGAA 
GGTGGCACCCTACCATG- 3 ' (SB^IJ#^- 7 ) , ^izfy 4 -r — 
5 ' -CATGAATTCTCAGGTGGCAAACACGTGGCTGAG- 3 ' (gfi^lj 
S-^-9) ; DNA»r>t851-1208l-oV^Tfi, iE^^^^ — 
5 ' -CATGAATTCGAGAAGGTGGCACCCTACCATG- 3 ' (E?IJ# 
■8-7) , M^^-i^— 5 J -CATGAATTCTCAGAGTGCACCATGC 
AGGAAGTC- 3 ' (gfi^J§-^ 10) ; * UTDNAWrfi" 1208- 
146HCOV^rfi, ^Ezf"7^^— 5 ' -CATGAATTCCTCGAGGG 
GGACAAGAAGGATG- 3 1 (SB^JS^ 1 l) , &-f=7^-* — 
5 ' -CATGAATTCTCAGCTTGGCAGTTTCACCCTGCC- 3 1 (@B^J 
#^-8) t?fc5 0 PCRSJESOSlS^ftf^, 94°CT-5^Fp^ 
*Pf»^. 94°C-C1^P^, 55^X^1^, *3j:W2 0 C-r*2 
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-Cfcofco PCRKfomyoZ, 2%Ttfv— *tf/l' (SeaKe 
m Agarose, FMC*±®k 9 WtA) Lfcfg, 

^v^^Ar/a-^ K (500ng/ml ) T? 5 iMHSfefe L T 5* 

Sr. ±BE<^J:9^EcoRI "CffllftU *0>^ 3f&Mfl£o 
TSISI^:^^ KpGAD424 (Clontechf±®!> CA, US 

a) (DummmEcoK i tmizm al*: 0 

[0 0 6 3] Did§J55^^^1^ bTV^^DNAWK* 1 -851 + 1 
461-1743Mo^Tte\ DNAgrJf 1 -851 £#6 fc^id, 
IE ^ 9 -Y — 5 ' -CATGAATTCATGAAGCGACATGGCCGGCGA- 10 
3 ' (ga^IJS-^ 1 2) t << -e— 5 ' -CATAGCGCTCT 

TTCCCGAAATTGGAGGCAGCG- 3 ' (gS^J#-*r 13) £ tf)^ 
^v-tyhS:fflV\ DNA»f>tl461-1743^^^/c^ 

lE^^f -7— 5 ' -CATAGCGCTAGCCACTCAGACGGGACACA 
AATG- 3 ' GK#|#-5§-14) t&^y^^— 5' -CATGAA 
TTCCTAGGGCGCAGGCGCGGCACC- 3 ' (gB^]#-5§- 15) £ <Z> 
-fyj-*— fey ^^fflv^r-^:t^•ei^_hBE(^J: 5 l^PCR£ 

r mm £ ttfc* n^*v<z>ii*BWr>t ^e co ri *s x m. C0 47i i 

IT*m{bL, ^tt^EcoRir*^t;^tb^ipGAD424i:JS^ 20 
U SSI^ot 3o«7)DNAO®St£?rtTV\ pGAD424<Dffl 
mmmEcoRlUm^mWr)i l -851 £1461- 1743 tJ^IE 

[0 0 6 4] SMb/t^* 5 KOV^fn^lo^M 
L^pBTM116-Doc2a (1-90T ^ / ^) £r t t> J-fflV ^T^Ci 
[17] fcffitt §;JxTV^<5 J: 5 ^»»L40tSS:^«te* U 
/3-#7* hV^- ^SltCO^SSrJt^^ It, Muncl3- 
l(DDoc2 a Jg'&Stt^ft^SrfTo fc 0 

[0 0 6 5] /3-#9* hi/**— ^iStttt. jtitt[21]^ 
t£oT^T<O^T*8iJ^b*L 0 Muncl3-lite^(Z)a^(D 30 
DNA»r#<^i**U&> 1 o£l¥ A L/cpGAD424^^^ * K£ 
P BTMll'6-Doc2a S K&JBV^T^««K*£ixrt:#S 

£r N 5 mlCOSD-LWigiJil (Yeastnitrogen base w/o amino 
acid; DifcotfcK : 2% ^3-7, 300mg/l UVn 
-Y^y, 1500mg/l L-^y^ 200mg/l L'-7f^^; 
fi!t&£u 200mg/l L-T/W^r^VtSg!, 200mg/l L-t^^ 
S^lttBN 300mg/l L-J)^yfii, 200mg/l L-^ 
>\ 500mg/l L-7x^7 7^y, 2000mg/l L- h 

300mg/l L-^nv'^, 200mg/l !>7^) ^^30 
tfclT— Hfcig#U *S^5ml(Z>0. 27%^/^^h^i^ 40 

/—/v^tezmmWL (i6. ig/i y vis**—-*- h y »> 

A-b**n». 5. 5g/l y yRi**t h y 

0. 75g/l*g{L^y 0.246g/lBES-^^^!>A-t* 

?n«W ^KffiliBLfco r.oi!Sfi$ooD 6 ooSr^3fe3fe*m- 
fc:TH£&, 500 /z lS:»f bV^y^V K/H^a — 

£9, ffi^^(cT^^30 t t:T^»-r^r^^2[p]^ 

«9ilbfc 0 m£r30°C(7M ^^<— ^ — MJl^ , 
(-SK^/S (4mg/ml o-^hn7!^7^ h > K£r 

t bTIEtftlClO^^ 250/ilOlM Na 2 CftS:Jnx.TRJt 50 
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^^lh bfc 0 C<DKJfcfi££rl4, OOOrpmT^O^fpilis'C^ 

[0 0 6 6] 

unit=(1000XA«o)/(tXVXOD6ooX 1 /0. 85) 
t : RfeVSm (#) 
V : Rjgfcteffl bfc«F#tt* (ml) 
EA±<Z>**<0*£*«ria 1 {-^i- 0 

[0 0 6 7] ilft Muncl3-l4oJ:Dq)oc2aC9^^ffiit 
^iSEk ^©two-hybrid systemt-fflV X-g 

JS^tg^03S$^7r:-ro Muncl3-l*5<fcO^Do 
c2aO— itefltigSaH^C lttC l«4SSr, C2fiC2 
«^^b, |£^te(B + + ttaft^366«:, 
^r, -fi^fe L^^^o/"- r t fr7F-f~ 0 Muncl3-l(7)r ^ / 
^S#-^851-1461(7)ffl^$r^tP^^ K^^flg^^ 

^fL<^>tSrt^?), Muncl3-1^T^ / 
-^851-1461(7)^^^Doc2 a <t O^Mgtfc^C i: 
Wbfrtteofc 0 t^oT, rcD®^^rDid(Doc2a-inter 
acting domain of Muncl3-1) t bfc© DidODlS?IJ 

sa^j#-^-i ^7^-r 0 

[0 0 6 8] Hj&£#iJ 4 
Doc2 oj (7)Muncl3-lU^®i^c(7)^:^ 
t hDoc2aiteT-^ftcDNA^b, JI^TO <t 5 (CPCR^rffl 
^Tia 2 i^-rDNA»r)t^fc 0 PCR^lS^, ^SDNA(fc 

hDoc2a cDNA^f>t)0. 5ng N Ampli Taq DNA Polymerase 
21^/7^^- ^r-^tV^^OpmoK *3<fc 
m0XPCRffl«gSf^5 fi lSriBfPL, ^^^dNTP (dATP, 
dGTP. dTTP. *5j:t/dCTP) SrS»»«200mMi: *S <t 5 

n-^n^DNAWf >ft S: » S i6 i ^ ^° 9 ^ - , DNA 
8fr>t- 1 -90(-OV>Tfi, iE^^^^— 5' -CATGAATTCAT 
GAGGGGCCGCAGGGGCGAT- 3 ' (IS^lJS^* 1 6) , i^^^-T 
-v— 5 ' -CATGAATTCTCAGGCGGTGGCATCATCCGAGTC- 3 ' 
(MZ&m^l 7) ; DNAHfrjf 1 -78{roV^T^i, jE^9 
5 ' -CATGAATTCATGAGGGGCCGCAGGGGCGAT- 3 ' (IS 
^IJS^-I 6) , &Z?7^^~ 5' -CATGAATTCTCACTCCGCA 
CCATCCTCAGGCGT- 3 ' (ia?'J#-^ 18) ; DNA^r^ 1-37 
^CoV^T^i, aE^94^— 5 ' -CATGAATTCATGAGGGGCCGC 
AGGGGCGAT-3 ' (SB^JS^ 1 6 ) . f7°7^^-5' -C 
ATGAATTCTCAGGGGAAGTAGTCAGAGATCTG- 3 ' ffi^J # ^ 1 
9) ; DNA^rM-9 -37(^oV>r^, lE^^^^— 5' -CA 
TGAATTCATGACCATCAACATCCAGGAG- 3 ' (gE^JS^- 2 
0) , i^^^^-^— 5' -CATGAATTCTCAGGGGAAGTAGTCAGA 
GATCTG- 3 ' (ga^IJ#^l 9) ; DNA^fit 13 -37^01/ 
fi, lE^^^r^— 5* -CATGAATTCATCCAGGAGCACATGGCCAT 
C- 3 1 (ga^lJ#-^- 2 1). i^^^-f-^— 5 ' -CATGAATTC 
TCAGGGGAAGTAGTCAGAGATCTG- 3 ' (gB^J#-^-* 19) ; DNA 
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®f,ft9 -32l;io^Tf;£, JE^yJ'*-' 5' -CATGAATTCAT 
GACCATCAACATCCAGGAG- 3 * (IS?lJ#^2 0) , M^yJ 
•r— 5 ' -CATGAATTCTCAGATCTGGCGGATGGGCCGGAT-3 ' 

(ffi^J#-§-2 2) ; DiNA»f>ri9-37(c:o^T^, IE ^5 
4 -r— 5 ' -CATGAATTCATCAACGTGTGCCCCGGGCCCATC- 3 ' 

, i^^-f-v'— 5 ' -CATGAATTCTCAGGG 
GAAGTAGTCAGAGATCTG- 3 ' (E5«## 19) ; LTDNA 
^rJ^O-^OO^oV^Tte, jEzfy^-*— 5' -CATGAATTCC 
AAGGCAAGCTGGAGTTTGAC- 3 ' (gd^J#-£§- 2 4). i£ ^ 
y( 5 ' -CATGAATTCTCAGGCTGAGGACAGAGCCCC- 3 ' (IS 10 

^JS^-2 5) -es>5 0 PCR©Rja;*fl=tt, 94t:-e5^ra 

*PSM£* 94^X^1 55^X1 j3j:TJ K 72 < C-e2 

^PflOSlS^^/^S:30|H]»9ilLfc^, 72^*? 5 $Jffl 

^^a!?A^ti^>r K(500ng/ml)-C5»IBJfefeb 

±E©J:5»-EcoRi-ciBYbU ^<£>m. 

oTlf»7^; KpBTM1160*iJPH»3(IEcoR I gPffi 

5$LfcpGAD424tf>EcoR I ASffil£9 y hMuncl3-l-Did 20 
ttfi, Muncl3-l<0851~1461ffi<&TS yKK^J£:Wt~5 

Xs Doc2 a (7)Muncl3-l t 0^^®f$(Z)^£r£r:}o ^ /^o 
fe 0 &-tfy9 hvy— tfiStttt, ±HSC0^ffi^j3^[^ 

10 0 6 9] JK±<Z)*8fe<?5j|S*S:BI 2 J^-r o H 2 i*. 
Muncl3-1*5 £tfl)oc2a 0~-&*P£i£;|g5£i2k g£Stwo-hybr 
id systemte/flV^fc#SEJM£, X-galtf>3BfeRj£<Z>3»£a> 30 

Sr^i~o Muncl3-l^oJ:U ? Doc2a^--^:«^^^;Iil(7)C 1 
fci:Clffi«Sr, C 2teC 2jg«S:^U *££^tf> + + 

5r^i~ 0 Doc2 a <7)T 5 y 88«S*^l3-37<£>1g«§:^if 

a©7^ K«S#*13-37<7>ffi«^SMuncl3-l t 

§rMid (Muncl3-l-interacting domain of Doc2 a ) t-rffr 40 
£ Lfco MidOl^JSr, IB^J#-^ 2 i^-K 

[0 0 7 0] 311609 5 
Doc2^r S y — ^ W?^H^Muncl3^r ^ y — 9 lss<9 

t hDoc2/3ite^ScDNASr»Mi: LT«Ttf><fc 5 t-PC 

fe 0 ^MDNA(b hDoc2/3 cDNA»r)t) 0. 5n g> Ampli Taq 
DNA Polymerases^.^ <y K 2 WD^fy-i ^r — fr^ttl^: 
tLSOpmoU *5im0XPCRffl3|gaf?S5^ lSrffiftL, £h 50 
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1-dNTP (dATP, dGTP, dTTP, *d J: LKdCTP) £gj^JSft20 
OmM <t 3 (^#P X_ . «B^e*"C*Jl*W(-50/i It L 

/c 0 m^tLZfyj-*—^ JEJjfaT'V'f 5'-CATGAA 
TTCATGACCCTCCGGCGGCGCGGGGAG- 3 ' (gfl^lJS-^ 2 6). 
#<fct/ig:fr|n]:7 p 5>f ^ — 5 ' -CATGAATTCTCAGGCAGTGCAGTC 
GTCCGACTCGT- 3 ' (gB^JS^- 2 7 ) Xfo& 0 PCRRj£<£>K 

fc&m*. 94x:x 5 ^mmmm, 94x:xi&m, ssnc-e 

1#HU ^iW2nc^2»BgoRlSlh>f ^/U*30|il»9 
iSLfc«. 72^5^1X^0^ PCRRj£jg4*«r. 2 

(500ng/ml) "C 5 #fB5fe& Lt«B U * Lt^6* 

SSKotSiM/^; Kpb™ii6<z>«I8» 
^EcoRI ^ffi^AbfCo 

[0 0 7 1 ] — *\ ? ?/ hMuncl3-2(^7 s> hMuncl3-l t 
*ffiH4^i«V^«« (T ^ y^SS^l 110-1695) 
- K-fSDNAWf>tSr, £XT<D£ b KPCRSrffll^T^ y hJB 
cDNA^-<^^ U — (rat brain MATCHMAKER cDNA^-f 7 
yV-; Clontecht±S3, CA, USA) J: 9 #fc e ^MDNA 
(^^ h®cDNA^-<^^ y — ) 0. 5mg, Ampli Taq DNA Po 
lymerase 5^^ y dt%9 K^T-^tt^ttSO 

pmol N &£rjlOXPCRm&Wii&5v l^rilfPL. ^t>(e:dNT 
P (dATP N dGTP. dTTP. *D<fct/dCTP) &MkmM8t200tiMb 

*S±5^*PA., «BIKB7Kt?*iRI-W^50M it Lfc 0 

fflV^c7°7^v- fi, lE^r^T 0 ^^^— 5 ' -CATGAATTCG 
ACGATGCATGGAAGGTGTAC- 3 ' (gfi^lj#^- 2 8 ) % &£Xf$i 
^fo-fy^^—S* -CATGAATTCTCAGGTGCCTGTCTGGTCAATGA 
G-3* (gd^JS-^2 9) "CfcSo PCRRl©COKl£*f*tt, 
94 C CT*5^P^P^ > 94^X1^, 55°C-e 1 *5 
J: 0*72^ X 2 ftm<DRftrt->f 9 /V^r30lE)^ 0 
72tT5^1tfcofc 0 PCRS^S^Sr, 2%T^/n- 
^tffrXfoMX^tzM, ^i/^V^Zfu^J K(500ng/m 

tiRitmm^. DNASL5U*^UT«BU, -hfS^J: 5(-E 

coRi-ejH^tu ^e<£>^> ts«otii^^7^ 

^ KpGAD424(D*JPg^^EcoR I gM£Ml¥ ALfco 
[0 0 7 2] no J: 5 i«L LT}|^ti/:2o(7)/7^ ^ 
K, *feWr±ia<Z>^5^ ^ KpBTM116-Doc2a (1-907 
^ y ^)*d J:t/pGAD424-Muncl3-l-Did$r, 0 3 tC^-f 
*^*>*-CfflVNT, 5Cj»[17]©*jfe"CW*U0»S:JKK 

tei^L, p-#?9 vt&&<D%m*mmi: l 

T. Doc2a^<ttH)oc2i3 (C^"t"'5Muncl3-l*3«t OTIuncl3 

[0 0 7 3] *S*^[gl3 (C^-To IH3^. Muncl3-1, Mu 
ncl3-U Doc2a^ < tTJ ? Doc2/3(0— ^^it^^Hl. ^i^tw 
o-hybrid systemi^lfflV X-galCO^feSl^O 
a»$^&*«Lfcl*^fiE. &&X*$-13=79 his9~1? 
St4^r^i~o Muncl3-U Muncl3-U Doc2 a J:U^Doc2 /3 
O-^ffiigtl^lUOC 1 fiC lffl«Sr. C2liC2«« 
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-To Doc2a*fcHDoc2/3 i: , Muncl3-l£ fcf3:Muncl3-2 i: 

^v^n^ja^^-et^^^tt^r t^b. Do 

c2a&£ Uq)oc2 0 fi^ \Z. % Muncl3~l & ± U«Muncl3-2 1 *£ 
<09 V^^®tMuncl3^r 5 y — <D9Z"<9Rb1fi 

[0 0 7 4] Doc2 a (0Midffi« (7 5 J K«Sl3ffi— 37 
(4) «:Doc2/8<E>Midffi4jE (7 5 / RSSl4ffi^38ffi) £9 
2%<0Sffiltt&*LT*3*K Muncl3-l(Z>Didffitt (7 5 / 
»aS851ffi—146lffi) fiMuncl3-2(7>Didffi« (7^y$£ 
»Slll0fifc—l695ffi) i:81%^SfilttSr*L,TV>S 0 r. 
<Z>«Ktt, *:tveti<D9i"<9ft\Z-biT* f&<D9>s< 

[0 0 7 5] Hffi#J 6 
*JRBi-*5tt 5 Doc2 a *5 J: t*Muncl3-l 9 >>s<9K<D&& 

Doc2 a or 5 j mmm&ft 1 &9oki* a tr» 

T&tZ)^? 9— pGEX-2T-Doc2-N, J;U*Muncl3-l<£>Did 

ffi^ (r ^ yg££§S# #85ia>fei46i) Srssmi-s^ 

* - P GEX-2T-Muncl3-l-DidSr. ^T<^^feT*«^ Lfc 0 
£i\ Doc2a f-o^TttpSPORTl^ 9 — ^rilMi- L 
Muncl3-li£OV^teSefe09 2 T*#bHfcMuncl3-lit 

m%m&^— K-TSDNAWf^-SrWfco pSP0RTl-<^ |H 
«\ fc MH^fe^ ^>-^L^iDoc2COcDNACO^:gL7k 
baMa*ii**bT*5?K ^<£>-<^^ — «\ Gibco-BRLf±^ 
bA^"I^-Cfc^o £#MDNA 0. Smg, Ampli Taq DNA Pol 
ymerase 5^-^ y K 2 M<D^y4 -v— ^r^^X^tUOOpm 
ol, *3«tm0XPCRffla«a5AilSrffi^b, £ibfCdNTP 
(dATP, dGTT\ dTTP N *3j;U?dCTP) £*&»ft200nLM£ 

-ttb^fixfflV^fe^?^^ — tt, Doc2aiCOV>Tte, iE^ 
7^-^—5' -CATGGATCCATGAGGGGCCGCAGGGGCGAT- 3 ' 

(Sd?lJ#-^ 30) ; iB ^9 5 " -CATGGATCCTCAGGCG 

GTGGCATCATCCGAGTC- 3 * , Muncl3-l{C 

OV^Tfi, lE^V^ ^—b' -CATGGATCCGAGAAGGTGGCACCC 
TACCATG- 3 ' (IS^JS^ 32) ; iS*^ -Y ^ — 5 * -CATGG 
ATCCTCAGCTTGGCAGTTTCACCCTGCC- 3 ' {fSMSt^ 3 3) 

rtmaiBL sstcti^w, *5J:W2 < ct2»ib^s: 

fSlNf ^/^Sr30Is]»9igL-C&ofe 0 PCRR/£j^£, 
-Y K(500ng/ml)T?5^njfc6LT»BU tLt^ 

ftoTBamHI T?iH{k;Lfco #Cf-, SHt Ltft feiftfc-tix 
•ffn^DNABf ^ffi{C^oTpGEX-2T (Pharmacia^ 
K) CDBamHI gn&d#AL^ 0 ^(DX 0 It, pGEX-2 
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T-Doc2-N*3«tt/pGEX-2T-Muncl3-l-Did^^ibttfCo 
[0 0 7 6] pGEX-2T-Doc2-N4^cttpGEX-2T-Muncl3-l-D 

idSrfflV^T, #jfelilt8oT*:»«DH5a«S:«Kte«L 

fco »6nfc»WE««S:, **L«U LBfgjffi (1 V y 
h/l^fcfc^lOghy^h^ 5g>f— * h^3r* h?9 h 

HXVlOg NaCl) ■f»37 < fcT?JSIIU #:V>T*0. ImM IPTG 
(isopropyl-/3 -D-thiogalactopyranoside) §rA0x.f' 

30°c^3B#r^#i-6r ^{cij:^, 

srfTofc 0 9i"<9nmm'&<DmmM&, *ti?ti. 1 

10 0,000XgT-20^ra^L^gt-r5^i^J:«9«SL, Jt* 
*^T, fflK^U-iy h^lOmlc^PBS(-) (8g NaCK 0. 2g 
KC1. 2.9g Na 2 HP0 4 , 0. 2g KH 2 P0 4 / 1 L^®7k, pH7. 4) 

fiS^L, &V>T*100,000Xg-C\ l&?m. 4°C(DgtftX+iM 

7n-^^/7^ (Pharmaciaf±S0 {C^it, ^^A^rPBS 
Xr^L. ifeV^SWffiSfSR (20mM^/W^^^->', 50mM 
Tris-HCl, pH8.0) SrfflV^T«W^S r t J: «9 , St^ 

20 [0 0 7 7] &hfri£*fr?tl<DteKfc&&&, Zft? 

[0 0 7 8] Hffi^iJ 7 
Doc2a ^Muncn-l^ixt^^p^T^^^ 

pGEM-1^^^^ K (PromegattS^) \zm9 V (T 
K /^IB^J^ Met-Tyr-Pro-Tyr-Asp-Val-Pro-Asp-Tyr-Al 
a) Sr=i— Ki-SDNABfW-Sr#AL^^5^^ KpGEM-HA 

2 0(7)^- y ^fp? 9 ^^T^- K 5 ' -AATTCGGTACGA 
30 TGTACCCATACGACGTCCCAGACTACXJCTGGTACCG- 3 ' (Ifi^lJ#-^ 
3 4) *5 X 5 ' -GATCCGGTACCAGCGTAGTCTGGGACGTCGTATG 
GGTACATCGTACCG- 3 ' (IB^J#-^3 5) /V^itfc 
^ , ffrj PS^^EcoRI *5 «t I/BamHI X*$im L fcpGEM-1 1 
ft T-ii*£-r £ r t «t 9 f^M tfc 0 S P, (^pBluescript 
(Strategene|±M) ^^^^ K^rayc^^ (T^y^SB 
^IJ, Met-Glu-Gln-Lys-Leu-Ile-Ser-Gln-Glu-Asp-Leu) 

5 DNAfff ^ A L/c^7^^ KpBluescript 
-myc^^L/Co r^tt, myc^ ^«r*tHb*** b 
fc N SV^i^^SM^^2oco^y u^-^ KS'-^ATC 

40 GATGGAGCAGAAGCTTATCAGCGAGGAGGACCTGG- 3 J (gd^lJ#-^ 
3 6) *3 J: 5 ' -GATCCCAGGTCCTCCTCGCTGATAAGCTTCTGCT 
CCATC-3 > (ia^JS-^3 7) &T~-/l'tS J &tl^ MM 
^^BamHI tWffi L KpBluescript jE^f^] T*il3$f S - 

[0 0 7 9] W:, t hDoc2 a <DT 5. ;mm& l i\L^40 

ofi, 1&-24H2:, ^J:i59ofi-4oofior^ y^ia 

^J, 4bWil9 2X hMuncl3-KDT ^y^aSlfi—1743 
fe, 851ffi— 1461(5:, *5ctt>*l fi— 851(5:+ 1461{£~1743 

50 ^<biaoW: 0 ^SDNA 0. 5ng % Ampli Taq DNA P 
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olyraerase K 2 M<0^^4 — £-^*v€*t50p 

mol, ^^t^lOXPCRffijgggj^S/z lirimftlU $ bi-dNTP 
(dATP, dGTP, dTTP, dCTP) &McfeM&200niS\b JfeS <fc 

pKAn*., «B«B*^*l*Wl£50/ii£Lfco <*3!dna 

(i, t hDoc2a{-ol^Ti3\ t hDoc2a ^ScDNA^:^ 
V\ 5 S> hMuncl3-nroV>Tfi > 5 * hMuncl3-l:£ficD 

1 400f£Mo^TJ3: > jEzfysf-? — 5 ' -CATGGATCCAT 
GAGGGGCCGCAGGGGCGAT- 3 ' (IB^JS^ 3 8) , M^^sf 

— 5 ' -CATGGATCCTCAGGCTGAGGACAGAGCCCC- 3 ' (gfi^J^ 10 
^3 9) ; fc hDoc2a<7) lfif~241<£(CO^Tte, iE^ 
5 ^ ~ 5 * -CATGGATCCATGAGGGGCCGCAGGGGCGAT- 3 ' (E 
^IJS^ 38) % ig;/^ 5 ' -CATGGATCCTCACTGCTCCA 
AGTCCTTCAGATA- 3 (IB^J#-^4 0) ; t hDoc2aO90 
fu— 400{£Klo^Tte, JE^^^ — 5 ' -CATGGATCCCTAG 
GCAAGCTGGAGTTTGAC- 3 ' (EMtf4 1) , iSf^-f^ 

— 5 ' -CATGGATCCTCAGGCTGAGGACAGAGCCCC- 3 ' 

3 9) ;75/ hMuncl3-lc£>T ^ y 1 (4— 1743ffiK 

OV^t^j:^ lE^y^T — 5 ' -CATGGATCCATGAAGCGACATGGC 
CGGCGA- 3 ' (gB^J#^4 2) , i^^^-Y "V — 5 ' -CATGGA 20 
TCCCTAGGGCGCAGGCGCGGCACC- 3 ' (gfi^JS^ 4 3) ; jo X 
X&y hMuncl3-l<D85ltt~1461ffif£Ol^Tf^ IE ^7 
>f — 5 ' -CATGGATCCGAGAAGGTGGCACCCTACCATG- 3 ' (IE 
^J#^§- 4 4), i£ ^ 4 — 5 ' -CATGGATCCTCAGCTTGGCA 
GTTTCACCCTGCC- 3 ' (BBJIJ#f4 5) *JflV^fc 0 PCRS/£ 
tf>RJ&*f*fc\ 94 < CT?5»IHftlJft«, 94t-ei5>B, 55 
°CX 1 $MH, * LT72°CT- 2 #F B 10EJ5lNf ^ ^4:3013 
*9igLfc«, 72 c tre5#Bfl-Cfco;fc: 0 #e>*bfcKJ&K 
; etb^2%T^fn— ^y/W-egclfcLfc^, ^ 
^r)^nW K(500ng/ml)-C5^ra8fefeLTfll» 30 

Doc2aiCOV>-CJi±IEOJ: 9^BamHIT**PHbLfc?g. pGE 
M-HACOBamHIg{5fu^. Muncl3-HdoV>T^±IB<^ «t 9 (-B 
amHIT^PHfc Lfctg, pBluescript-myc^BamHlSPfitfilif A 

ffit-if AihSr 9, T7 RNAsKy 9 — ft<fcot 
* tt^il/^DNABfitd^ <bmRNA^J5g $ *x5 0 

[0 0 8 0] Did^#<Z)^;&LT^5Muncl3-lcDT 5 / 
i^Sl -851 + 1461 -1743*3 — Ki"5DNA»f>i"(-Ol> 
Tf3\ T5y«»a6l -851*3— K^-6DNAKf^«r#5 40 
fca&f^ 5' -CATGGATCCATGAAGCGACATGGCCG 

GCGA-3' (gd^lJS^-4 2) kj&^y'f-* — 5' -CATAGCG 
CTCTTTCCCGAAATTGGAGGCAGCG- 3 1 (gB^JS^r 13) £ <D 
7 P 7>f-7-t S xbS:fV\ T^yKglSl461-1743Sr=i 

- K"T <5DNA»r>ftSr#^fefe^, jEy^-^— 5* -CATA 
GCGCTAGCCACTCAGACGGGACACAAATG- 3 ' {Mtm^ 1 4 ) 
h^rfvA-^— 5 ' -CATGGATCCCTAGGGCGCAGGCGCGGCACC- 
3' (ga^iJ#^-4 3) £^^7>T^— t 5/ hSrffl^T^ 
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it £f BamHI jo <fc D^Eco471 1 1 Xffiit b , £ HSrBamHI 
^ tb/cpBluescript-myc £ U SSCKor 3 o<7)D 
NACOii^^frV \ pBluescript-mycCD^JPS^^BamHlMi 
idDNABrfi- 1 -851 £1461- 1743 k&JEjjfaXm&Ztlti 

[0081] nhfrt^thhcD-??** v^mmt l 

t, 35 S-^ f^yffftTT, TNT T7 coupled Reticu 
locyte Lysate System (PromegathiS) *Mjs#0|^9! 
#^-^^oTfflV^-Cin vitro translation^ J: «9 35 S-C^ 

[0 0 8 2] Doc2a £Muncl3-l t (D&mWfoWtSitlZ. 

£i\ HJfi«»j6-e#e>n^GSTi:Muncl3-l£ 
OS4^^ /zg^r, tg&M'&M (l50mM NaCl, 5 

OmM HEPES, pH7. 4, jo X X$ 1 mM EGTA) t^^^L, 
^^^"^ir^r (PharmaciattM) 

•ti:fc 0 ^V^T^ ±BE 55 ST^it$ttfcDoc2a(^^Sft:(^ 
V^tb^lO (2/zg) Sr, JS^aSSffi (l50mM NaCU 5 
OmM Hepes, pH7. 4, jo J; 1 mM EGTA) (^SfL, 

7A£J£^a»^4 0*fej£U -€:bT100//l^tbl^ 

«W%tr x lmg<Z)SDSS:jSanU lOO^t? 5 ^BBRlS* 
^rSDSfkbfeo SDSfbb^^^^WS:, 12%T^y/l^T 
^ K^Sr^V^SDS-PAGEi^r^^^ *»J^, ^ 
SrRSIU Xi7^/^ (KodakttK) *^7t^^, m 

[0 0 8 3] *§^:^rg!4 {-^i~ 0 d4fi x Doc2a<£>— 
fflfjg^H. in vitro translation^ J: «9 f^SS bfc 35 S 
«»Doc2a £-t<Z>*g(fc (1^)^3) . jb^O^GST-Munc 
13-Didt<0»*R^«fcfte>*tfc*ffl»S:«**«lbfc 

«r^-r o ^cHltt^ GST-Mu 
ncl3-Did(d^ bfcDoc2 a t ^tf^Sft^ffifiSr^-^o 

^w^f^fi (Mtt^hy, Kfi^r^) 

i"o -<^*S*> Doc2a<^13ffi—37fi[(7)ffittS:^ri-S^^ 
s<?K (1&£Z$2) K^^f^T^Muncl3-lC0Did 

[0 0 8 4] #:M N H^j6-e#btL/c:GST£Doc2a £ 
^fifc-&^>^^K (2//g) ^Wftyt7 7n- 
^Xyl* (PharmaciattSS) \Ofc&£lkfc 0 fc^X\ _t 
IE 35 S XM$& * n^iMunc 1 3- 1 <^ ^Sf^ CO V 1 o 

(2//g) ^r, Doc2a(Z)^S^^{-oV^rfBftLfcO£|^ 
Kat, ^^AJC@^b$^cDoc2a£^L^^V 
s<?K<VMttiV9&n. SDS-PAGE^tTl/>. ^U/^K^ 

[0 0 8 5] fe^Srgl 5 {d7r:i- 0 HI 5 t3\ Muncl3-lcO— 
»C«3ft*a;ia, in vitro translation^ J; «9 L/c 35 
Sgl»Muncl3-li:-?:<Z>SSflc (l^^3) , joJ:m5ST-D 

oc2 a ci-90) t<Difc&frfcm^nbfrtz.mmm*nMfo 
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GST-Doc2 a (1-90) iZ.ffei£ LfcMuncl3-l t ^(D^I&fc&ilL 

a) ^^-To -^>f«*. Muncl3<DDid®^£r*ist^>v< 
^ff (l*5«fcl*2) ttu «»1frt-CfcDoc2a<^Midffitt 
SrdtfT 5 J K»S»#l-90rz>ffl«i:je^-rsr ir^W 

[0 0 8 6] W|ftB c rt-etDoc2afiMuncl3-li:j©'fri"S 
r^^^b^dr^o/c^ Doc2a £Muncl3-li:<£> 10 

[0087] mt&m s 

PC12&Bflg-e(£>Doc2a £Muncl3-l £ <D&& 
=7V M»J»fflfei»BflaH**-eS>SPC12imia (PC12 pheno 
chromocytoma cell line ; 3Cgfc30£r#figCD n t ) 35 
mro0dishf-5XlO 5 £#6 X 5 10%^J3^jfilfS^ 

^T*37^^18^FP^1##L^ 0 J£*^tf>PC12*IMS£\ T7RN 
A/K y ;* 7— if 4: = — K-T5!7^ t/=T £ >f /K* (L0-T7 20 
t*) (*3K«tt*»/hWitftft^J:9»^Sixfc) T30 

Doc2a(7)r ^ 7 KSllfi- 400fi*n— Ki"ScDNA»f 
K-^pGEM-HAt^A^Hfc^y^^ K*5J:U t 7S' hMuncl 
3-1 (DT ^ y^^Slfu— 1743fi^r^^- K1~£cDNAtf*pBl 
uescript-mycl^Jf A^tvfc^:* * K£r, y^^m^ h 

r^^ (Gibco brli±®d %m\<\ mm^mmm^m 

[0 0 8 8] h7^^7*^^3 JBejaS:* fei^5 

(7)Doc2a ^^<^K^Muncl3-l^ V^^^K^^^fi^rit 

X-54§^te, ##t£<E>PC12amS£:, PSS (l40mM NaCK 
4. 7mMKCU 2. 5mM CaCl 2> 1. 2mM MgSO^ 1. 2mM KH 2 P 
0< % 20mM HEPES, pH7. 4. *3j:t/llniM glucose) \ZMM 
LtiJt^L, m>bftM&ft\<\ ^<Uy hSr, 60mM KClio 
«fcW5mM NaClSr-g-tfPSS (iSS*^ y 9 Afflfl^f^) 
$ 11 1 OOnMCOTPA ( 1 2-o- 1 e tr adecanoy 1 phor bo 1 - 1 3-ace 
tate) &i£tpPSS{£!K8SU 37^% 10#IH#!!3B«:*5 £ 40 

i£U 500 /i l<Z>i§#MK«iK (20mM Tris/HCl at pH7. 5, 
150mM NaCl N 1% NP-40:& cfctFlOmM p-amidino-phenylm 
ethanesulfonyl fluoride) {CMM \^X30ft^WcW~t ^> 

zLt^x^mm^mm^ nbtitcmmmm* 100,00 

[0 0 8 9] £<7>±W£»HJia«Bi#i: b/c 0 r.(7)MH 
(500 1) \C3 n g^f/CHA^e / ^ a — -T/Utfifc (Ber 
keley Antibody |±iS) *5 J;LK20/z KD^n^f >-A-ir ^ 
r t3— ^ (PharmaciattiS) ^AD^L, 4 l CTMffiSe 50 
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S*5rttJ:0, &S*£PI£:^ofc 0 RjS«©«BJl&Sf 
05^*, l,000Xg^l#IHlI*#*U /nf^yA-t 

<0*< V y V 1 in g <7)SDS Sr-^ tP SDSigfifc 100 /z 1 & *P X. T 1 

p {z%;<& Ltc? i"<? HSrSDSfc-T 5 i: *^^n x 
^yA-t770-^ii»b«l^fco SDSYb«^*»S: 
l, ooo x g-e l 5MHS<e>^NI U sds{L Ufc^ 
^tp±»S:#fco ro±SSr> I2%^y y/vr^ K 

y/V-^fflV^5SDS-PAGE^C^^t. WnyR (ffip D p*Inuno 
bilon, MilliporeftM) Lfc 0 -^JH«r5 

%^^r A ^/l-^ (Difco Laboratories*!®!) ^AofcPB 

iS) ^J:^5%^^riN5;yu^^^nL^PBSMai^4 3 

T% lB#KS^^ii:^o ^CO^. 1% Tween20(£> 

Ao^:PBS^fflV^T, ^J&-e3lHjjt^b^ 0 JJc^. 5% 
^/l-^^ <t I^lOOOfg^r^b ^horseradish peroxi 

dase^^LfdK^^-f A/^a^y yt ^^TKy ^ 

1% tween20COAo/cPBS^:fflV^T, ^^-C3[nl^r^L 

oTfflV^T^feSiS*^TV^, Xjg^^vW* (Kodak?± 

^^y K(L HA^^tDoc2a<7)i»^^V^^S^^ 

[0 0 9 0] Jg^SrH 6 Kl7Fi% B6lt StHAttffSrffl 
V^fcftffi«t|**«S:. feycfeifrT^^^^^^P^ h 
bfc|S*-r*> «9 , 1 KftWmWL LT^^V^PC12^3 
2ttiK»**y 9A«*^J:9»»W«bfcPCi2» 
JIS, 3 «TPA«LaiJl«t «9 ^»*JiK LfePC12»B|iaS:*"ro 
feffllO^cRlfi, Doc2a{Cl|£^b^iMuncl3-lC9{lz:B$r^ 
to *fi«JO^fi^^^Kco^S ^ 

Kl^n) ^r^-^o -ttl-J:^, Doc2a^Munc 
13-1 ^PC12^^ r ^^-f-5 - £ 3^ £*xfc 0 

*©«^tts«»«*y ^fcsv^TPAteai^j: 

J±4*>-±g- 1 isT is/lsf y ir n — /Vcojg^^^^c $ *b 

JKo^S^ h [22] % >/u^ y ir o -/v 
|3] ^ CO ^ ttc i~ TPA T*M^ ^ 6 Doc 2 a t Munc 1 3- 1 (D 

Ltl/^ i:#X.e>H^>o Uc^ot, Doc2a i:Muncl3-l 

[0 0 9 1] Mtfoffl 9 
PC12*CB5aT*COJ5eg^/^ >C05>^l-^f-t"5Doc2 a -Mid^ 
fiMunc 1 3- 1 -Di d CO^# 
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t hDoc2a-Mid£r=i— K^SDNAIIfJfaSSSS.^ ^ *- p EF 
-Bos l^}f A £ Htz ^7*^ TOT^<t3iat*»l 
/c 0 Hi£0ij4 T^^^cDoc2a-Mid (mf£, Doc2a<D 

K-r'5DNA^pBTMil6{-^fA$i^TV^5^ > 7^^ K£r 
*JPg^^XbaIT*©]»f U Doc2a-Mid£r=i — Ki~ 6DNAgf 
tf^tfifltU mSrlBS/** *~pEF-Bos<DXbaIgM£fc: 
3E*|fiillcfllAUTil»W6o 

[0 0 9 2] 7 y hMuncl3-l-DidS:=i— K"t* S DNAWrit 
tWGmsztr ^-pEF-Boslcjf AZtiti^y* $ KliKT 10 
(OJ:5i-tt«IU'o SUE0ij4-e#e>ixfcMuncl3-l-D 
id (7 5 /&SIS##85ia>e>146l) Sr = — Ki"*DNAtf 
P GAD424iClf A*ixfc^7^ 5 K£fffllR#*XbaI^fflttf 
U Muncl3-1-Mid*^— K-f-^DNA^fK-^r^giL. 
St^BS-*** — pEF-Bos^XbalSPfaf-jE^fRlicHf ALT 

[0 0 9 3] PC12^Bfla^35mm dishTr5 X 10 s b * S J: 5 

t hDoc2a-Mid (7 5 y &«£##13a>£>37) 4fc 20 
ft 7 5/ hMuncl3-l-Did (7 5 y »KS»-g-851d^l46 
1) = — K-r3DNA»Ji-«:38S/<^ pEF-BostdJf A 

^^"T^^^^ ^ KpXGH5 b&fc 1 5 jzg<Z>y #7 
zn^ F7^y (Gibco BRLt±i^) i 1 ml opt i -MEM (Gibe 
o BRLtfcH) SrS!ag*^lftMS^orfflV^T, h^V 

&muo%^S&!£ifa.tff *5 «fctf5 %JgjfiL»S:«*p Uh^/u 30 

0ij s t mm^mmmx y $ A«ta* ^^TPA^a^tT 

jWfla^l^y h£r[H]lKU 500 /z 1C0 1% Triton-X-100^ 
^"PSS i^iS Lt»rt ^SH^T 5 fiScft * A** V £: 

y T ^ir-fffioaij^^r-/ h (Nichols Institute|±»0 40 

[0 0 9 4] S$*^ia7{-^i- 0 m7}^ y"7** K£ 
iAU^/^/ < ^V^^y h ~/M>ci2*fflJ&, Doc2a-Mid£|g 
mS*fcPC12Jfflfla*5j:^ Muncl3-l-Did^^$^:^PC 

^*#y ^A^^->(high k + k feitwpAjaffiLfe^ 

f'J^^S'^^T^i- 0 Doc2a-Mid£Muncl3-l-Didf;£, 50 
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/B^Lfco t hj^g^/i^^PC^^T^^^ 
^ * v«»tt©5M»K J: «9 / A« t 0 ^ 7 y v b b K» 
V^ 0 Muncl3-l(7)Did^J:m)oc2a^Mid 
[0 0 9 5] 

[^W^*] #^Wi;i£*Ui\ Doc2a ^Muncl3-l^<^ 

* t * -r y r # « t <om&? i"<?K& i?&mm 

[0 0 9 6] #3g0J-CDoc2a iMuncl3i ^J*^-^^ r t 
[0 0 9 7] Doc2a ^Muncl3H, V vftb t C 2 Igi^W 

^Lfab. Doc2a ^MunclS^COSg^^^/u^^^^^-^^ 
Doc2a tMuncl3^^^SrRa#-r§^®(TV^=f 
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%Z&l<DmM : **rf9 K * ftfeOif ffi : ^I^Jf^ Muncl3-1<^851~1461{4<£>T ^ 

IB^'J : 

Glu Lys Val Ala Pro Tyr His Val Gin Tyr Thr Cys Leu His Glu Asn 

15 10 15 

Leu Phe His Phe Val Thr Asp Val Gin Asn Asn Gly Val Val Lys lie 

20 25 30 

Pro Asp Ala Lys Gly Asp Asp Ala Trp Lys Val Tyr Tyr Asp Glu Thr 

35 40 45 

Ala Gin Glu lie Val Asp Glu Phe Ala Met Arg Tyr Gly Val Glu Ser 

50 55 60 

lie Tyr Gin Ala Met Thr His Phe Ala Cys Leu Ser Ser Lys Tyr Met 
65 70 75 80 

Cys Pro Gly Val Pro Ala Val Met Ser Thr Leu Leu Ala Asn lie Asn 

85 90 95 

Ala Tyr Tyr Ala His Thr Thr Ala Ser Thr Asn Val Ser Ala Ser Asp 

100 105 110 

Arg Phe Ala Ala Ser Asn Phe Gly Lys Glu Arg Phe Val Lys Leu Leu 

115 120 125 

Asp Gin Leu His Asn Ser Leu Arg lie Asp Leu Ser Met Tyr Arg Asn 

130 135 140 

Asn Phe Pro Ala Ser Ser Pro Glu Arg Leu Gin Asp Leu Lys Ser Thr 
145 150 155 160 

Val Asp Leu Leu Thr Ser lie Thr Phe Phe Arg Met Lys Val Gin Glu 

165 170 175 

Leu Gin Ser Pro Pro Arg Ala Ser Gin Val Val Lys Asp Cys Val Lys 

180 185 190 

Ala Cys Leu Asn Ser Thr Tyr Glu Tyr He Phe Asn Asn Cys His Glu 

195 200 205 

Leu Tyr Gly Arg Glu Tyr Gin Thr Asp Pro Ala Lys Lys Gly Glu Val 

210 215 220 

Pro Pro Glu Glu Gin Gly Pro Ser He Lys Asn Leu Asp Phe Trp Ser 
225 230 235 240 

Lys Leu He Thr Leu lie Val Ser He He Glu Glu Asp Lys Asn Ser 

245 250 255 

Tyr Thr Pro Cys Leu Asn Gin Phe Pro Gin Glu Leu Asn Val Gly Lys 

260 265 270 

lie Ser Ala Glu Val Met Trp Ser Leu Phe Ala Gin Asp Met Lys Tyr 

275 280 285 

Ala Met Glu Glu His Asp Lys His Arg Leu Cys Lys Ser Ala Asp Tyr 

290 295 300 

Met Asn Leu His Phe Lys Val Lys Trp Leu Tyr Asn Glu Tyr Val Ala 
305 310 315 320 

Glu Leu Pro Thr Phe Lys Asp Arg Val Pro Glu Tyr Pro Ala Trp Phe 

325 330 335 

Glu Pro Phe Val lie Gin Trp Leu Asp Glu Asn Glu Glu Val Ser Arg 

340 345 350 

Asp Phe Leu His Gly Ala Leu Glu Arg Asp Lys Lys Asp Gly Phe Gin 
355 360 365 



(16) 

29 30 
Gin Thr Ser Glu His Ala Leu Phe Ser Cys Ser Val Val Asp Val Phe 

370 375 380 

Ser Gin Leu Asn Gin Ser Phe Glu lie He Lys Lys Leu Glu Cys Pro 
385 390 395 400 

Asp Pro Gin lie Val Gly His Tyr Met Arg Arg Phe Ala Lys Thr He 

405 410 415 

Ser Asn Val Leu Leu Gin Tyr Ala Asp He Val Ser Lys Asp Phe Ala 

420 425 430 

Ser Tyr Cys Ser Lys Glu Lys Glu Lys Val Pro Cys He Leu Met Asn 

435 440 445 

Asn Thr Gin Gin Leu Arg Val Gin Leu Glu Lys Met Phe Glu Ala Met 

450 455 460 

Gly Gly Lys Glu Leu Asp Ala Glu Ala Ser Gly Thr Leu Lys Glu Leu 
465 470 475 480 

Gin Val Lys Leu Asn Asn Val Leu Asp Glu Leu Ser His Val Phe Ala 

485 490 495 

Thr Ser Phe Gin Pro His He Glu Glu Cys Val Arg Gin Met Gly Asp 

500 505 510 

He Leu Ser Gin Val Lys Gly Thr Gly Asn Val Pro Ala Ser Ala Cys 

515 520 525 

Ser Ser Val Ala Gin Asp Ala Asp Asn Val Leu Gin Pro He Met Asp 

530 535 540 

Leu Leu Asp Ser Asn Leu Thr Leu Phe Ala Lys He Cys Glu Lys Thr 
545 550 555 560 

Val Leu Lys Arg Val Leu Lys Glu Leu Trp Lys Leu Val Met Asn Thr 

565 570 575 

Met Glu Arg Thr He Val Leu Pro Pro Leu Thr Asp Gin Thr Met He 

580 585 590 

Gly Thr Leu Leu Arg Lys His Gly Lys Gly Leu Glu Lys Gly Arg Val 
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595 

Lys Leu Pro 
610 

1 ] ffi&m^r : 2 
£ : 17 18 



600 605 



* mm 

*MZ> : t h 

ftrnzm-tm^ : cds 

#&{£B : 125. . 1324 



: sum* 

M : cDNA to mRNA * 

mm 

CCACGCGTCC GGTCCTGACG GCGCTGGAGC 
GGGGCAG TGCGGATGCC CCAGGAAGGC 
TCCTAGGAAG AGGGGACCCA CGGTGACTTC 
AG G A AG C GCGGTTCCCA GCCAGGGGTG 
CTGC ATG AGG GGC CGC AGG GGC GAT 
ATG ACC ATC AAC AT C CAG GAG 

Met Arg Gly Arg Arg Gly Asp 
Met Thr lie Asn lie Gin Glu 
1 5 
10 15 
CAC ATG GCC ATC AAC GTG TGC CCC GGG 



TGA 
6 O 
CTA 
12 0 
CGC 
16 9 
Arg 
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p p p 

V-/ V_/ V^ 


ATP 


C G G 


T-T i o 

n l s 


ivi e l 


A 1 a 


P y r\ 
r L O 


lie 


A r g 


2 5 






ATP 

A 1 V^ 


T P T 

X V-/ 1 


PAP 

VJ A 


GG A 


CCT 


GAA 


T 1 

lit; 


o t; i 


A. s p 


p \ v 

vj i y 


Pro 
x i vi 


P 1 ti 


AGC 


GGC 


GGG 


GTC 


CCC 


CTG 


C a f 

o e r 


P 1 \T 

Vj i y 


P 1 \7 

Vj 1 y 


v a i 


Pro 


Leu 








PPT 
v^ V^ 1 


P P A 
Vj V^ x\ 


p p p 

Vj V-/ V-/ 


PPT 
O V-/ 1 


PAP" 1 


PAT 


P T- 




A 1 o 

Aia 


r i O 


pi ii 

u 1 U 


Asp 




O O 








/ D 


PAP 
Vj /\ \s 


A P P 
y\ Vj V^ 


TAT 
1 /V I 


P P P 
u U 


P T A 


p p p 
u u U 


Asp 


o e r 


1 y r 


A 1 a 


Leu 


P 1 \r 
Kjj 1 y 


o vj 








9 0 




G AC 


CTT 


CTC 


APT 


P T P 
^ 1 Vj 


PAP 
O /\ V^ 


Asp 


Leu 


Leu 


i n r 


Leu 


n l s 


10 5 






A (~1 P 
i\ VJ Vj 


p p p 

VJ V_x v^ 


A A P 

-r\ xA Vj 


TTC 


A A T 


GGC 


A r g 


A 1 a 


L y s 


P h e 


A. s n 


P 1 V 

vj i y 


TAC 


GTC 


A AG 


GCC 


TGT 


A A G 


l y r 


V a 1 


L y s 


Ala 


v^> y o 


L y s 






1 Q O 

1 o U 


AAA 


ACG 


A A G 


A A T 


CCC 


GTG 


L y s 


T h r 


L y s 
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CCC 
I 1 e 
Pro 



TAC 
GGG 
Ty r 
G 1 y 
3 5 

GAG 
GCT 
G 1 u 
A 1 a 

6 0 
CTC 
GGT 
Leu 
G 1 y 



G AC 
A A G 
Asp 
L y s 



A T C 


P P P 

VJ V-/ 


PAP 

V^ A Vj 




9 17 


A^ s n 


V a 1 
v a i 


P \7 C 

v^ y b 


Pro 
x i vj 


P 1 \7 

vj i y 


T 1 o 
lit; 


A r g 


P 1 n 
Vj 1 11 






2 0 




















T T P 
1 1 v^ 


p p p 
v^- v^ v^ 


p p p 
V^ Vj Vj 


P P A 
Vj Vj VA 


P P A 

V^ Vv /A 


P P P 

VJ VJ V-/ 


p p p 

Vj Vj V^ 


P P P 
Vj Vj Vj 




9 R 
u u 


P h 

111 c 


Pro 
x 1 VI 


A r g 


Pr 1 \7 

vj i y 


Pro 


P 1 V 

vj i y 


P 1 \7 

Vj 1 y 


P ] \7 

Vj 1 y 
















4 5 










GCC 


CCC 


GCC 


CAT 


CTG 


P T P 


p p p 
Vj O v^ 


p p p 




Q 1 Q 
O 1 O 


A 1 a 
i \ i a 


P r- i-k 


A 1 £J 

i a 


n i s 


Leu 


Leu 


A 1 o 

j\ i a 


1 i o 












D O 




CTT 


GGG 


GCC 


ACC 


ACG 


p p p 


PAP 
Vj /V Vj 


p TP 
Vj 1 Vj 




Q ft 1 
O D 1 


Leu 


p l T7 . 

vj 1 y 


A 1 o 

/via 


T K r- 

i n r 


i n r 


A 1 o 

/via 


pi ii 

Vj 1 U 


v a i 










•7 n 
/ U 






TCG 


GAT 


GAT 


GCC 


ACC 


CTG 


GAG 


TTT 




4 0 9 


S e r 


Asp 


Asp 


A 1 a 


T h r 


Leu 


G 1 u 


P h e 








8 5 















9 5 


TAC 


GAC 


CGG 


GCC 


GT A 


TGC 


ATC 


CTC 


Ty r 


Asp 


A r g 


A 1 a 


V a 1 


C y s 


I 1 e 


Leu 




10 0 










110 




GGC 


CTC 


A A G 


CCC 


CTC 


GCC 


GAC 


CCC 


G 1 y 


Leu 


L y s 


Pro 


Leu 


A 1 a 


Asp 


Pro 


115 










12 5 






CTG 


C AC 


TTG 


CTG 


GCC 


A A T 


A AG 


CTA 


Leu 


H i s 


•Leu 


Leu 


A 1 a 


A s n 


L y s 


Leu 


14 0 








ACT 


C AG 


AGG 


AAC 


TGG 


A A T 


GAG 


GAC 


Th r 


G 1 n 


A r g 


A s n 



TCC 
S e r 

ATG 
Me t 

CCT 
Pro 
13 5 
AC A 
Th r 



TGC 
4 5 7 

C y s 



GAT 

5 0 5 
Asp 

12 0 

GG A 

5 5 3 
G 1 y 



CTG 

6 0 1 
Leu 
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34 



A s n 


Pro 
14 5 


V a 1 
15 5 


T r d 


A s n 


G 1 u 


Asp 
15 0 






C TG 


ACT 


T A C 


AG C 


G G G 


A T C 


A C A 


GAT 


G AC 


G A C 


A T C 


A C G 


C AC 


A AG 


G TG 


C T C 




6 4 9 


L 6 u 


T h r 


T v r 


S e r 


G 1 v 

vj i y 


I 1 e 


T h r 


/v s p 


A. s p 


Asp 


I 1 e 


T h r 


H i s 


L y s 


V a 1 


Leu 






16 0 


17 0 








16 5 


17 5 






A G G 


A T C 


G C C 


GTC 


T G T 


GAT 


GAG 


PAP 

VJ J \ v_^ 


A A P 

A A Vj 


C T G 


AG T 


C A C 


A A T 


GAG 


T T T 


ATT 




fi Q 7 


Arc 


I 1 e 


A 1 a 


V a 1 


V-/ y o 


A. s p 


P 1 ii 

VJ 1 u. 


A s p 


L y s 


Leu 


S e r 


H i s 


A s n 


G 1 u 
18 0 


P h e 


lie 






18 5 










19 0 








G G G 


pap 

VJ A VJ 


ATP 

Ji. X v^» 


P P P 

V— ✓ VJ V-/ 


P T P 

VJ 1 VJ 


P P P 

v^- v_^ 


P T P 
v> X v> 


P P P 

V^ VJ v_^ 


p p p 


C T C 


A AG 


C C T 


T C G 


C A G 


A AG 


A A P 

A / i. VJ 






G 1 y 


G 1 u 


lie 


A r g 


V a 1 

V d 1 


Pro 
r i u 


Leu 


A r g 


A r g 


Leu 


L y s 


Pro 


S e r 
19 5 


G 1 n 
2 0 5 


L y s 


L y s 




2 0 0 


CAT 


T T T 


A A P 

-TV jT\ K^r 


ATP 

/l I v_^ 


T P P 

1 VJ v_^ 


P T P 
v*» l v> 


PAP 

VJ X\ VJ 


p p p 

U U 


P A A 

V_^ X\ f\ 


OTP 


p p p 

V_*/ V_y vJ 


1 VJ 


p p p 

VJ Vv VJ 


X P P 

I V^ V^ 


P P P 
v^ v_^ v^> 


T P T 

1 V^ 1 




7 Q *3 


H i s 


P h e 


.A s n 


lie 


P V Q 

v_^ y o 


Leu 


P 1 n 

VJ 1 LI 


Arc 
xA r g 


P 1 n 
vj i ri 


V a 1 


Pro 


Leu 
2 10 


A 1 a 
2 2 0 


S p» r 


Pro 

X I vJ 




2 15 




T C C 


ATG 


T C A 


G C G 


G C G 


C T G 


A P P 

ATl vj vj 


P P P 

VJ VJ V_y 


ATP 

/\ I V-/ 


T C C 


T G T 


TAT 


P T P 

V_^ 1 VJ 


A A P 

x A. VJ 


PAP 

VJ J\. V_/ 


T X P 

1 1 VJ 




Q >1 1 
O *4 X 


S e r 


Met 


S e r 


Ala 


A 1 a 


Leu 


A r g 


G 1 y 


T 1 ^ 

lit; 


S e r 


P v Q 

2 2 5 


T v r 
a y r 

2 3 5 


Leu 


L y s 


A. s p 


Leu 
9 9 o 

O VJ 






GAG 


C A G 


G C G 


GAG 


C A G 


G G G 


PAP 

Vv xv Vj 


P P P 

Vj Vj Vj 


P T P 

V_> X VJ 


C T G 


GAG 


GAG 


PPT 

V_^ vj I 


P P P 

Vj Vj v_^ 


P P P 

V^ VJ V-/ 


ATP 
IX X v_> 




ft R Q 

o O zj 


G 1 u 


G 1 n 


Ala 


G 1 u 


G 1 n 


G 1 y 


Gin 


G 1 y 




Leu 


G 1 u 


G 1 u 


A r c 


G 1 v 

vj i y 


Arc 


I 1 e 






2 4 0 


2 5 0 








2 4 5 


2 5 5 






C TG 


C TG 


AG T 


C T C 


AG C 


T A C 


A G C 


TCG 


C G G 


C G C 


C G G 


G G A 


C T G 


C T G 


G T A 


G G C 




9 3 7 


Leu 


Leu 


S e r 


Leu 


S e r 


T v r 
x y r 


S e r 


S e r 


Arc/ 

A X g 


Arc 


Arc* 


G 1 v 


Leu 


Leu 
2 6 0 


V a 1 


P 1 V 

vj i y 






o & c 
ZOO 










2 7 0 








AT C 


TTG 


CGC 


TGC 


GCC 


CAT 


CTG 


GCT 


GCC 


ATG 


G AC 


GTC 


AAC 


GGT 


TAC 


TCG 




9 8 5 


I 1 e 


Leu 


A r g 


C y s 


A 1 a 


H i s 


Leu 


A 1 a 


A 1 a 


Me t 


Asp 


Va 1 


A s n 
2 7 5 


G 1 y 


Ty r 


S e r 




2 8 0 
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35 






2 8 5 






36 




G AC 


CCC 


T AC 


GTC 


A AG 


ACG 


TAC 


CTG 


AGG 


CCC 


GAT 


GTG 


G AC 


A AG 


AAA 


TCC 




10 3 3 


Asp 


Pro 


T y r 


V a 1 


L y s 


T h r 


T y r 


Leu 


A r g 


Pro 


Asp 


V a 1 
2 9 0 


Asp 
3 0 0 


L y s 


L y s 


S e r 


2 9 5 




A AG 


CAT 


A A G 


ACG 


TGT 


GTG 


A A G 


A AG 


A AG 


ACT 


CTC 


AAC 


CCA 


G AA 


TTT 


AAC 




10 8 1 


L y s 


H i s 


L y s 


T h r 


C y s 


V a 1 


L y s 


L y s 


L y s 


T h r 


Leu 
3 0 5 


A s n 
3 15 


Pro 


G 1 u 


P h e 


A s n 
3 10 






GAG 


GAG 


TTT 


TTC 


T AC 


GAG 


ATA 


GAG 


CTC 


TCC 


ACT 


CTG 


GCC 


ACC 


A AG 


ACC 




112 9 


G 1 u 


G 1 u 


P h e 


P h e 


T y r 


G 1 u 


I 1 e 


G 1 u 


Leu 


S e r 


T h r 


Leu 


A 1 a 


T h r 


L y s 


T h r 






3 2 0 


3 3 0 








3 2 5 


3 3 5 






CTG 


G AA 


GTC 


ACC 


GTC 


TGG 


G AC 


TAT 


G AC 


ATT 


GGC 


AAA 


TCC 


A AT 


G A C 


TTC 




117 7 


Leu 


G 1 u 


V a 1 


T h r 


V a 1 


T r p 


Asp 


T y r 


Asp 


I 1 e 


G 1 y 


L y s 


S e r 


A s n 
3 4 0 


Asp 


P h e 






3 4 5 










3 5 0 








ATT 


GGT 


GGC 


GTG 


TCC 


CTG 


GGG 


CCA 


GGT 


GCC 


CG A 


GGC 


GAG 


GCT 


CGG 


A AG 




12 2 5 


I 1 e 


G 1 y 


G 1 y 


V a 1 


S e r 


Leu 


G 1 y 


Pro 


G 1 y 


A 1 a 


A r g 


G 1 y 


G 1 u 

3 5 5 


A 1 a 
3 6 5 


A r g 


L y s 




3 6 0 


C AC 


TGG 


AG T 


G AC 


TGC 


CTG 


C AG 


C AG 


CGG 


G AC 


GC A 


GCC 


CTG 


GAG 


CGC 


TGG 




12 7 3 


H i s 


T r p 


S e r 


Asp 


C y s 


Leu 


G 1 n 


G 1 n 


A r g 


Asp 


A 1 a 


A 1 a 
3 7 0 


Leu 
3 8 0 


G 1 u 


A r g 


T r p 


3 7 5 




PAP 

x\ V—' 


Apr 
j\. \s v-/ 


p Tn 
y~s l vj 


f\ 


a n t 

X\ VJ 1 


PAP 
VJ J\ \J 


p t n 


P P P 
L/ U ^ 


P C T 


GCG 


GCC 


GGG 


GCT 


CTG 


TCC 


TCA 




13 2 1 


H i s 


Th r 


Leu 


Th r 


S e r 


G 1 u 


Leu 


Pro 


Pro 


A 1 a 


A 1 a 
3 8 5 


G 1 y 


A 1 a 


Leu 


S e r 


S e r 
3 9 0 







3 9 5 

GCC TGAGTGGACA GCAGTGTCCC GGCACAGGCC 
CATCGAGCCG GGTCCAGTAC 1374 
A 1 a 
4 0 0 

CCAACCTTCG CACGAGTGTG TTGCACGTTT ACA 
CAGGTGG GCTGCCCCAC CCTGCACTAC 1434 
CTATTTTGTG AGTCTCGTGA CCCGGGTCTG TCT 



(20) &m¥-l 0-313866 

37 38 
GCTCATG AGGGGCTGCG GAGTTCTATA 1494 
TTCACATATG CAAACCTCCT GCCTGACTCG CTA 
GTCCCTG CAAATATGCA AACCCCCCTA 1554 
CTACTGCACA CCCGGGCAGT GCTCAGAGCC GCC 
CAGGCCC CGCGCTCCTC ACTCCTGCCT 1614 
CTCCACGCTG CCCCGTCCCT CTCCCCCAAC AGG 
GAGGAGG TCGGATTAGG GAGGTTCAGA 1674 
GGAGGAGAAT GTCTCAAAAA AAAAAAAAAA AAA 
AAAAAAA AAAA 17 18 

[0102] gfi^JS-^- : 3 * &m 

82^JOfi£ : 2 5 %&%x : t h 

m&i<Dm :T^/m ttKomn - comm*. d OC 2 a cdwshilcdt ^ y mm 

sm<omm k * 

W3\ : 

He Gin Glu His Met Ala lie Asn Val Cys Pro Gly Pro He Arg Pro 

15 10 15 

lie Arg Gin He Ser Asp Tyr Phe Pro 
20 25 

[0103] W3\m?r : 4 xmm 

@B?lj£>5£ : 5318 : =7 y Y 

ia^ijcos : mm %m<D&wt 

m<D%t : &m&i£-f^ : CDS 

h^n^ : mm®: #ffifce : 30. . 5315 

&m<DWm : cDNA to mRNA ^ bfc^^ : S 

GTATTGAAGT GGGAAATGGA GGGTCGGGG ATG AAG CGA CAT GGC CGG CGA CCG 50 

Met Lys Arg His Gly Arg Arg Pro 
1 5 

GGC CCC AGC GTA AGC TCT GAG CCC CGC GCT GCG CCC GCC GCG CTC TGG 98 
Gly Pro Ser Val Ser Ser Glu Pro Arg Ala Ala Pro Ala Ala Leu Trp 

10 15 20 

CCG CCT GGA GTC ATG TCT CTG CTG TGC GTG GGA GTC AAA AAA GCC AAG 146 
Pro Pro Gly Val Met Ser Leu Leu Cys Val Gly Val Lys Lys Ala Lys 
25 30 35 40 

TTT GAC GGT GCC CAA GAG AAG TTC AAC ACA TAC GTG ACG CTG AAG GTG 194 
Phe Asp Gly Ala Gin Glu Lys Phe Asn Thr Tyr Val Thr Leu Lys Val 

45 50 55 

CAG AAC GTG AAG AGC ACT ACC ATA GCT GTA CGC GGC AGC CAG CCT AGC 242 
Gin Asn Val Lys Ser Thr Thr He Ala Val Arg Gly Ser Gin Pro Ser 

60 65 70 

TGG GAG CAG GAC TTC ATG TTT GAG ATC AAC CGC CTG GAT CTG GGC CTG 290 
Trp Glu Gin Asp Phe Met Phe Glu He Asn Arg Leu Asp Leu Gly Leu 

75 80 85 

ACG GTG GAG GTG TGG AAC AAG GGT CTC ATC TGG GAC ACA ATG GTG GGT 338 
Thr Val Glu Val Trp Asn Lys Gly Leu lie Trp Asp Thr Met Val Gly 

90 95 100 

ACT GTG TGG ATC CCA CTT CGG ACC ATC CGT CAG TCC AAT GAG GAG GGT 386 
Thr Val Trp He Pro Leu Arg Thr He Arg Gin Ser Asn Glu Glu Gly 
105 110 115 120 



(21) 

39 40 
CCG GGA GAA TGG CTG ACA CTG GAC TCT CAG GCC ATC ATG GCG GAC AGT 434 
Pro Gly Glu Trp Leu Thr Leu Asp Ser Gin Ala lie Met Ala Asp Ser 

125 130 135 

GAG ATC TGT GGG ACC AAG GAC CCC ACC TTC CAC CGC ATC CTC CTG GAC 482 
Glu He Cys Gly Thr Lys Asp Pro Thr Phe His Arg He Leu Leu Asp 

140 145 150 

GCA CAT TTT GAG CTG CCT TTG GAC ATC CCC GAG GAG GAG GCG CGC TAC 530 
Ala His Phe Glu Leu Pro Leu Asp He Pro Glu Glu Glu Ala Arg Tyr 

155 160 165 

TGG GCC AAG AAG CTG GAG CAG CTG AAT GCC ATG CGT GAC CAA GAT GAG 578 
Trp Ala Lys Lys Leu Glu Gin Leu Asn Ala Met Arg Asp Gin Asp Glu 

170 175 180 

TAC TCC TTT CAG GAC CAG CAG GAC AAG CCA CTG CCG GTG CCC AGC AGC 626 
Tyr Ser Phe Gin Asp Gin Gin Asp Lys Pro Leu Pro Val Pro Ser Ser 
185 190 195 200 

CAG TGC TGC AAC TGG AAT TAC TTT GGC TGG GGA GAA CAG AAT GAT GAT 674 
Gin Cys Cys Asn Trp Asn Tyr Phe Gly Trp Gly Glu Gin Asn Asp Asp 

205 210 215 

CCC GAC AGT GCC GTG GAT GAC CGG GAC AGT GAT TAT AGG AGT GAG ACG 722 
Pro Asp Ser Ala Val Asp Asp Arg Asp Ser Asp Tyr Arg Ser Glu Thr 

220 225 230 

AGC AAC AGC ATC CCA CCG CCT TAC TAC ACG ACT TCG CAG CCC AAT GCT 770 
Ser Asn Ser lie Pro Pro Pro Tyr Tyr Thr Thr Ser Gin Pro Asn Ala 

235 240 245 

TCG GTG CAC CAG TAC TCC GTG CGG CCA CCC CCT CTG GGG TCC CGG GAG 818 
Ser Val His Gin Tyr Ser Val Arg Pro Pro Pro Leu Gly Ser Arg Glu 

250 255 260 

TCC TAC AGC GAC TCC ATG CAC AGC TAT GAA GAG TTC TCT GAG CCG CGG 866 
Ser Tyr Ser Asp Ser Met His Ser Tyr Glu Glu Phe Ser Glu Pro Arg 
265 270 275 280 

GCA CTC AGT CCC ACA GGC AGC AGC CGC TAT GCT TCC AGT GGG GAG CTG 914 
Ala Leu Ser Pro Thr Gly Ser Ser Arg Tyr Ala Ser Ser Gly Glu Leu 

285 290 295 

AGC CAG GGC AGC TCC CAG CTG AGT GAG GAC TTC GAC CCG GAT GAG CAC 962 
Ser Gin Gly Ser Ser Gin Leu Ser Glu Asp Phe Asp Pro Asp Glu His 

300 305 310 

AGC CTA CAG GGC TCA GAG CTG GAT GAC GAG AGG GAC CGA GAT TCT TAT 1010 
Ser Leu Gin Gly Ser Glu Leu Asp Asp Glu Arg Asp Arg Asp Ser Tyr 

315 320 325 

CAC TCC TGC CAC AGC TCT GTG AGC TAC CAC AAG GAC TCA CCC CGC TGG 1058 
His Ser Cys His Ser Ser Val Ser Tyr His Lys Asp Ser Pro Arg Trp 

330 335 340 

GAC CAG GAT GAG GAG GAC CTG GAG GAC CTG GAG GAC CTG GAA GAT GAG 1106 
Asp Gin Asp Glu Glu Asp Leu Glu Asp Leu Glu Asp Leu Glu Asp Glu 
345 350 355 360 

GAG TTG CCC GAG GAA GAG GAG TTG GAA GAG GAG GAG TTG GAG GAG GAG 1154 
Glu Leu Pro Glu Glu Glu Glu Leu Glu Glu Glu Glu Leu Glu Glu Glu 

365 370 375 

GAG GAG TTG GAG GAA GAG GAA TTG GAG TTG GAG GAG GAG GAG GAG GTG 1202 
Glu Glu Leu Glu Glu Glu Glu Leu Glu Leu Glu Glu Glu Glu Glu Val 



ftfflW^l 0-313866 



(22) ftfflW- 10-313866 

41 42 
380 385 390 

CCT GAT GAC CTG GCC AGC TAT ACC CAG CAG GAG GAC ACC ACT GTG GCT 1250 
Pro Asp Asp Leu Ala Ser Tyr Thr Gin Gin Glu Asp Thr Thr Val Ala 

395 400 405 

GAG CCC AAA GAG TTC AAG CGG ATC AGC TTC CCA ACA GCT GCA CCT CAG 1298 
Glu Pro Lys Glu Phe Lys Arg lie Ser Phe Pro Thr Ala Ala Pro Gin 

410 415 420 

AAG GAA GAC AAA GTT TCA GCT GTG CCC ATT GAG GCC CCC GAT GTG TCC 1346 
Lys Glu Asp Lys Val Ser Ala Val Pro He Glu Ala Pro Asp Val Ser 
425 430 435 440 

AAA GGC ATC CCC AAG GCA GCC ACA CCT GAA GAG AAG GCA GCT GCG GAG 1394 
Lys Gly He Pro Lys Ala Ala Thr Pro Glu Glu Lys Ala Ala Ala Glu 

445 450 455 

TGT GCA CAG GAA GCG GAG CCC CCC AAG TCT GAG GAG AGT TTC AGA TCT 1442 
Cys Ala Gin Glu Ala Glu Pro Pro Lys Ser Glu Glu Ser Phe Arg Ser 

460 465 470 

CGA GAG GCT GAG GAG GGC CAG GAA GGG CAG GAT GCC ATG TCC AGG GCC 1490 
Arg Glu Ala Glu Glu Gly Gin Glu Gly Gin Asp Ala Met Ser Arg Ala 

475 480 485 

AAA GCC AAC TGG TTG CGA GCC TTC AAC AAG GTG CGC ATG CAG CTG CAG 1538 
Lys Ala Asn Trp Leu Arg Ala Phe Asn Lys Val Arg Met Gin Leu Gin 

490 495 500 

GAG GCC CGA GGA GAA GGA GAG ATG TCC AAG TCT CTG TGG TTC AAA GGC 1586 
Glu Ala Arg Gly Glu Gly Glu Met Ser Lys Ser Leu Trp Phe Lys Gly 
505 510 515 520 

GGC CCT GGT GGT GGC CTT ATC ATC ATT GAC AGC ATG CCA GAC ATC AGG 1634 
Gly Pro Gly Gly Gly Leu He He He Asp Ser Met Pro Asp He Arg 

525 530 535 

AAG CGG AAG CCC ATT CCC CTC GTG AGC GAC CTG GCT ATG TCT CTG GTC 1682 
Lys Arg Lys Pro lie Pro Leu Val Ser Asp Leu Ala Met Ser Leu Val 

540 545 550 

CAG TCA CGG AAG GCG GGC ATC ACC TCG GCC TTG GCC TCC AGC ACG TTG 1730 
Gin Ser Arg Lys Ala Gly lie Thr Ser Ala Leu Ala Ser Ser Thr Leu 

555 560 565 

AAC AAT GAA GAG TTG AAA AAC CAC GTT TAC AAG AAG ACC CTG CAA GCC ' 1778 
Asn Asn Glu Glu Leu Lys Asn His Val Tyr Lys Lys Thr Leu Gin Ala 

570 575 580 

TTA ATC TAC CCC ATC TCC TGC ACC ACG CCG CAC AAC TTC GAG GTG TGG 1826 
Leu lie Tyr Pro He Ser Cys Thr Thr Pro His Asn Phe Glu Val Trp 
585 590 595 600 

ACG GCC ACC ACT CCC ACC TAC TGC TAC GAG TGC GAG GGG CTG CTG TGG 1874 
Thr Ala Thr Thr Pro Thr Tyr Cys Tyr Glu Cys Glu Gly Leu Leu Trp 

605 610 615 

GGC ATC GCG CGG CAG GGC ATG CGC TGC ACC GAG TGC GGC GTT AAG TGC 1922 
Gly He Ala Arg Gin Gly Met Arg Cys Thr Glu Cys Gly Val Lys Cys 

620 625 630 

CAC GAG AAG TGC CAA GAC CTG CTC AAC GCG GAC TGC CTG CAG CGG GCG 1970 
His Glu Lys Cys Gin Asp Leu Leu Asn Ala Asp Cys Leu Gin Arg Ala 

635 640 645 

GCT GAG AAG AGT TCT AAG CAT GGC GCT GAA GAC CGC ACG CAG AAC ATC 2018 



(23) ftmW- 10-313866 

43 44 
Ala Glu Lys Ser Ser Lys His Gly Ala Glu Asp Arg Thr Gin Asn He 

650 655 660 

ATC ATG GTG CTG AAG GAC CGC ATG AAG ATC CGC GAG CGC AAC AAG CCT 2066 
He Met Val Leu Lys Asp Arg Met Lys He Arg Glu Arg Asn Lys Pro 
665 670 675 680 

GAG ATC AGC TGA TCC AGG AGG TCT TCG CGG TCA CCA AGA GCG CAT TCG 2114 
Glu He Phe Glu Leu He Gin Glu Val Phe Ala Val Thr Lys Ser Ala 

685 690 695 

CAC ACA CAG CAG ATG AAG GCC GTC AAG CAG AGT GTG CTG GAT GGC ACA 2162 
His Thr Gin Gin Met Lys Ala Val Lys Gin Ser Val Leu Asp Gly Thr 

700 705 710 

TCC AAG TGG TCT GCC AAA ATT AGC ATC ACG GTG GTC TGT GCC CAG GGC 2210 
Ser Lys Trp Ser Ala Lys He Ser lie Thr Val Val Cys Ala Gin Gly 

715 720 725 

TTG CAG GCC AAG GAC AAG ACA GGA TCC AGT GAC CCT TAT GTC ACC GTC 2258 
Leu Gin Ala Lys Asp Lys Thr Gly Ser Ser Asp Pro Tyr Val Thr Val 

730 735 740 

CAG GAC CAA GAA AAG GAC AAA AAC CAT CTA CGG GAA CCT TTT GGG AAG 2306 
Gin Val Gly Lys Thr Lys Lys Arg Thr Lys Thr He Tyr Gly Asn Leu 
745 750 755 760 

AAC CCA GTG TGG GAA GAG AAT TTC CAC TTT GAA TGT CAC AAC TCC TCT 2354 
Asn Pro Val Trp Glu Glu Asn Phe His Phe Glu Cys His Asn Ser Ser 

765 770 775 

GAC CGG ATC AAG GTG CGT GTG TTG GAT GAA GAC GAT GAC ATC AAA TCC 2402 
Asp Arg He Lys Val Arg Val Leu Asp Glu Asp Asp Asp lie Lys Ser 

780 785 790 

CGT GTG AAG CAA AGG TTT AAG AGG GAG TCT GAT GAC TTC CTA GGG CAG 2450 
Arg Val Lys Gin Arg Phe Lys Arg Glu Ser Asp Asp Phe Leu Gly Gin 

795 800 805 

ACA ATC ATC GAG GTG CGG ACG CTT AGC GGC GAG ATG GAT GTG TGG TAC 2498 
Thr He He Glu Val Arg Thr Leu Ser Gly Glu Met Asp Val Trp Tyr 

810 815 820 

AAT CTG GAC AAG AGA ACA GAC AAG TCT GCT GTG TCG GGC GCC ATT CGG 2546 
Asn Leu Asp Lys Arg Thr Asp Lys Ser Ala Val Ser Gly Ala lie Arg 
825 830 835 840 

CTT CAC ATC AGT GTG GAG ATC AAA GGG GAG GAG AAG GTG GCA CCC TAC 2594 
Leu His He Ser Val Glu lie Lys Gly Glu Glu Lys Val Ala Pro Tyr 

845 850 855 

CAT GTC CAG TAC ACC TGT CTG CAT GAG AAC CTG TTC CAT TTT GTG ACG 2642 
His Val Gin Tyr Thr Cys Leu His Glu Asn Leu Phe His Phe Val Thr 

860 865 870 

GAT GTA CAG AAC AAT GGC GTG GTG AAG ATT CCC GAT GCC AAA GGT GAC 2690 
Asp Val Gin Asn Asn Gly Val Val Lys He Pro Asp Ala Lys Gly Asp 

875 880 885 

GAC GCC TGG AAG GTT TAC TAT GAT GAG ACT GCC CAG GAG ATC GTG GAT 2738 
Asp Ala Trp Lys Val Tyr Tyr Asp Glu Thr Ala Gin Glu He Val Asp 

890 895 900 

GAG TTT GCC ATG CGC TAT GGC GTT GAA TCC ATC TAC CAA GCC ATG ACC 2786 
Glu Phe Ala Met Arg Tyr Gly Val Glu Ser He Tyr Gin Ala Met Thr 
905 910 915 920 



(24) ftm^ 10-313866 

45 46 
CAC TTT GCC TGC CTC TCC TCC AAG TAC ATG TGC CCT GGG GTA CCC GCT 2834 
His Phe Ala Cys Leu Ser Ser Lys Tyr Met Cys Pro Gly Val Pro Ala 

925 930 935 

GTC ATG AGC ACC CTG CTT GCC AAC ATC AAC GCC TAC TAC GCA CAC ACC 2882 
Val Met Ser Thr Leu Leu Ala Asn lie Asn Ala Tyr Tyr Ala His Thr 

940 945 950 

ACC GCC TCC ACC AAC GTG TCT GCC TCC GAC CGC TTC GCT GCC TCC AAT 2930 
Thr Ala Ser Thr Asn Val Ser Ala Ser Asp Arg Phe Ala Ala Ser Asn 

955 960 965 

TTC GGG AAA GAG CGC TTT GTG AAA CTT CTG GAC CAG CTG CAC AAC TCC 2978 
Phe Gly Lys Glu Arg Phe Val Lys Leu Leu Asp Gin Leu His Asn Ser 

970 975 980 

CTG CGG ATT GAC CTG TCC ATG TAC CGG AAC AAC TTC CCG GCC AGC AGC 3026 
Leu Arg lie Asp Leu Ser Met Tyr Arg Asn Asn Phe Pro Ala Ser Ser 
985 990 995 1000 

CCC GAG CGG CTG CAG GAT CTC AAG TCC ACA GTG GAC CTG CTT ACC AGC 3074 
Pro Glu Arg Leu Gin Asp Leu Lys Ser Thr Val Asp Leu Leu Thr Ser 

1005 1010 1015 

ATC ACC TTC TTC CGG ATG AAG GTT CAG GAA CTG CAG AGT CCG CCA CGT 3122 
lie Thr Phe Phe Arg Met Lys Val Gin Glu Leu Gin Ser Pro Pro Arg 

1020 1025 1030 

GCC AGT CAG GTG GTG AAG GAC TGC GTG AAG GCG TGC CTC AAC TCC ACC 3170 
Ala Ser Gin Val Val Lys Asp Cys Val Lys Ala Cys Leu Asn Ser Thr 

1035 1040 1045 

TAC GAG TAC ATC TTC AAC AAC TGT CAT GAG CTC TAT GGC CGG GAG TAC 3218 
Tyr Glu Tyr He Phe Asn Asn Cys His Glu Leu Tyr Gly Arg Glu Tyr 

1050 1055 1060 

CAG ACA GAC CCG GCC AAG AAG GGG GAG GTC CCC CCG GAG GAG CAA GGC 3266 
Gin Thr Asp Pro Ala Lys Lys Gly Glu Val Pro Pro Glu Glu Gin Gly 
1065 1070 1075 1080 

CCT AGC ATC AAG AAC CTG GAT TTC TGG TCC AAG CTC ATC ACC CTC ATC 3314 
Pro Ser lie Lys Asn Leu Asp Phe Trp Ser Lys Leu He Thr Leu He 

1085 1090 1095 

GTG TCT ATC ATT GAG GAG GAT AAG AAC TCC TAC ACA CCC TGC CTC AAT 3362 
Val Ser lie He Glu Glu Asp Lys Asn Ser Tyr Thr Pro Cys Leu Asn 

1100 1105 1110 

CAG TTT CCC CAG GAG CTG AAT GTG GGG AAG ATC AGT GCT GAG GTG ATG 3410 
Gin Phe Pro Gin Glu Leu Asn Val Gly Lys He Ser Ala Glu Val Met 

1115 1120 1125 

TGG AGC CTG TTT GCC CAG GAC ATG AAG TAC GCC ATG GAG GAA CAC GAC 3458 
Trp Ser Leu Phe Ala Gin Asp Met Lys Tyr Ala Met Glu Glu His Asp 

1130 1135 1140 

AAG CAC CGG CTG TGT AAG AGC GCA GAC TAC ATG AAC CTG CAT TTC AAG 3506 
Lys His Arg Leu Cys Lys Ser Ala Asp Tyr Met Asn Leu His Phe Lys 
1145 1150 1155 1160 

GTC AAG TGG TTG TAC AAC GAG TAC GTG GCT GAA CTG CCC ACC TTC AAG 3554 
Val Lys Trp Leu Tyr Asn Glu Tyr Val Ala Glu Leu Pro Thr Phe Lys 

1165 1170 1175 

GAC CGC GTG CCG GAG TAC CCT GCG TGG TTT GAG CCC TTC GTC ATC CAG 3602 
Asp Arg Val Pro Glu Tyr Pro Ala Trp Phe Glu Pro Phe Val He Gin 



(25) 0-3 1 3 8 6 6 

47 48 
1180 1185 1190 

TGG TTA GAT GAG AAT GAG GAG GTG TCC CGG GAC TTC CTG CAT GGT GCA 3650 
Trp Leu Asp Glu Asn Glu Glu Val Ser Arg Asp Phe Leu His Gly Ala 

1195 1200 1205 

CTC GAG CGG GAC AAG AAG GAT GGG TTC CAG CAG ACA TCG GAG CAC GCC 3698 
Leu Glu Arg Asp Lys Lys Asp Gly Phe Gin Gin Thr Ser Glu His Ala 

1210 1215 1220 

CTG TTC TCT TGC TCG GTA GTG GAC GTC TTC TCC CAG CTC AAC CAG AGC 3746 
Leu Phe Ser Cys Ser Val Val Asp Val Phe Ser Gin Leu Asn Gin Ser 
1225 1230 1235 1240 

TTT GAG ATC ATC AAG AAG CTG GAG TGT CCT GAC CCC CAG ATT GTG GGC 3794 
Phe Glu lie He Lys Lys Leu Glu Cys Pro Asp Pro Gin lie Val Gly 

1245 1250 1255 

CAC TAC ATG CGG CGC TTT GCC AAG ACC ATT AGC AAT GTG CTT CTC CAG 3842 
His Tyr Met Arg Arg Phe Ala Lys Thr lie Ser Asn Val Leu Leu Gin 

1260 1265 1270 

TAC GCC GAC ATC GTC TCC AAG GAC TTC GCT TCC TAC TGC TCC AAG GAG 3890 
Tyr Ala Asp lie Val Ser Lys Asp Phe Ala Ser Tyr Cys Ser Lys Glu 

1275 1280 1285 

AAG GAG AAA GTG CCC TGC ATC CTC ATG AAC AAC ACA CAG CAG CTG CGG 3938 
Lys Glu Lys Val Pro Cys He Leu Met Asn Asn Thr Gin Gin Leu Arg 

1290 1295 1300 

GTG CAG CTG GAG AAG ATG TTC GAG GCG ATG GGT GGG AAG GAG CTG GAC 3986 
Val Gin Leu Glu Lys Met Phe Glu Ala Met Gly Gly Lys Glu Leu Asp 
1305 1310 1315 1320 

GCC GAG GCC AGC GGA ACC CTG AAG GAG CTG CAG GTG AAA CTC AAC AAT 4034 
Ala Glu Ala Ser Gly Thr Leu Lys Glu Leu Gin Val Lys Leu Asn Asn 

1325 1330 1335 

GTC CTG GAT GAA CTC AGC CAC GTG TTT GCC ACC AGC TTC CAG CCA CAC 4082 
Val Leu Asp Glu Leu Ser His Val Phe Ala Thr Ser Phe Gin Pro His 

1340 1345 1350 

ATC GAG GAG TGT GTC AGA CAA ATG GGT GAC ATC CTA AGC CAA GTG AAG 4130 
lie Glu Glu Cys Val Arg Gin Met Gly Asp He Leu Ser Gin Val Lys 

1355 1360 1365 

GGC ACG GGC AAC GTG CCC GCC AGT GCC TGC AGC AGC GTG GCA CAG GAC 4178 
Gly Thr Gly Asn Val Pro Ala Ser Ala Cys Ser Ser Val Ala Gin Asp 

1370 1375 1380 

GCA GAC AAC GTG CTA CAG CCC ATC ATG GAT CTT CTG GAC AGC AAC CTC 4226 
Ala Asp Asn Val Leu Gin Pro lie Met Asp Leu Leu Asp Ser Asn Leu 
1385 1390 1395 1400 

ACC CTG TTT GCC AAA ATC TGT GAG AAG ACG GTT CTG AAG CGG GTG CTG 4274 
Thr Leu Phe Ala Lys lie Cys Glu Lys Thr Val Leu Lys Arg Val Leu 

1405 1410 1415 

AAG GAG CTG TGG AAG CTG GTG ATG AAC ACC ATG GAG AGG ACC ATT GTC 4322 
Lys Glu Leu Trp Lys Leu Val Met Asn Thr Met Glu Arg Thr lie Val 

1420 1425 1430 

CTG CCG CCA CTC ACT GAC CAG ACG ATG ATT GGT ACC CTC TTG AGA AAA 4370 
Leu Pro Pro Leu Thr Asp Gin Thr Met lie Gly Thr Leu Leu Arg Lys 

1435 1440 1445 

CAT GGC AAG GGC CTA GAA AAG GGC AGG GTG AAA CTG CCA AGC CAC TCA 4418 



(26) 10-313866 
49 50 
His Gly Lys Gly Leu Glu Lys Gly Arg Val Lys Leu Pro Ser His Ser 

1450 1455 1460 

GAC GGG ACA CAA ATG ATC TTC AAT GCC GCC AAG GAG CTG GGC CAG CTG 4466 
Asp Gly Thr Gin Met He Phe Asn Ala Ala Lys Glu Leu Gly Gin Leu 
1465 1470 1475 1480 

TCC AAA CTG AAG GAT CAC ATG GTG CGA GAA GAA GCC AAG AGC TTG ACC 4514 
Ser Lys Leu Lys Asp His Met Val Arg Glu Glu Ala Lys Ser Leu Thr 

1485 1490 1495 

CCG AAG CAG TGT GCC GTG GTT GAA CTG GCC CTG GAC ACC ATC AAG CAA 4562 
Pro Lys Gin Cys Ala Val Val Glu Leu Ala Leu Asp Thr lie Lys Gin 

1500 1505 1510 

TAC TTC CAC GCG GGG GGC GTG GGC CTC AAG AAG ACC TTT CTC GAG AAA 4610 
Tyr Phe His Ala Gly Gly Val Gly Leu Lys Lys Thr Phe Leu Glu Lys 

1515 1520 1525 

AGC CCG GAC CTT CAG TCC CTG CGC TAC GCC CTG TCG CTC TAC ACA CAG 4658 
Ser Pro Asp Leu Gin Ser Leu Arg Tyr Ala Leu Ser Leu Tyr Thr Gin 

1530 1535 1540 

GCC ACC GAC CTG CTC ATC AAA ACC TTC GTG CAG ACG CAG TCA GCG CAG 4706 
Ala Thr Asp Leu Leu He Lys Thr Phe Val Gin Thr Gin Ser Ala Gin 
1545 1550 1555 1560 

GTC CAT GGT GGA AAG GGG ACT AGG TTT ACC CTT AGT GAA GAC GTT TGT 4754 
Val His Gly Gly Lys Gly Thr Arg Phe Thr Leu Ser Glu Asp Val Cys 

1565 1570 1575 

CCT GAG ATG GGC TCG GGT GTG GAA GAC CCT GTA GGT GAA GTA TCC GTC 4802 
Pro Glu Met Gly Ser Gly Val Glu Asp Pro Val Gly Glu Val Ser Val 

1580 1585 1590 

CAC GTG GAG CTG TTC ACG CAT CCG GGA ACT GGG GAA CAG AAG GTC ACA 4850 
His Val Glu Leu Phe Thr His Pro Gly Thr Gly Glu Gin Lys Val Thr 

1595 1600 1605 

GTG AAG GTG GTG GCC GCC AAC GAC CTC AAG TGG CAG ACT TCT GGC ATC 4898 
Val Lys Val Val Ala Ala Asn Asp Leu Lys Trp Gin Thr Ser Gly He 

1610 1615 1620 

TTC CGT CCG TTC ATT GAG GTC AAC ATC GTT GGA CCT CAG CTC AGC GAC 4946 
Phe Arg Pro Phe He Glu Val Asn lie Val Gly Pro Gin Leu Ser Asp 
1625 1630 1635 1640 

AAG AAA CGA AAG TTC GCC ACC AAA TCG AAA AAC AAC AGC TGG GCG CCC 4994 
Lys Lys Arg Lys Phe Ala Thr Lys Ser Lys Asn Asn Ser Trp Ala Pro 

1645 1650 1655 

AAA TAT AAC GAG AGC TTC CAG TTC TCC CTG AGC GCC GAC GCG GGA CCC 5042 
Lys Tyr Asn Glu Ser Phe Gin Phe Ser Leu Ser Ala Asp Ala Gly Pro 

1660 1665 1670 

GAG TGC TAC GAG TTG CAG GTG TGC GTG AAG GAC TAC TGC TTC GCG CGC 5090 
Glu Cys Tyr Glu Leu Gin Val Cys Val Lys Asp Tyr Cys Phe Ala Arg 

1675 1680 1685 

GAG GAC CGC ACG GTG GAG CTG GCG GTG CTG CAG CTG CGG GAG CTG GCT 5138 
Glu Asp Arg Thr Val Glu Leu Ala Val Leu Gin Leu Arg Glu Leu Ala 

1690 1695 1700 

CAG CGC GGG AGC GCC GCG TGC TGG CTG CCG CTC GGC CGC CGC ATC CAC 5186 
Gin Arg Gly Ser Ala Ala Cys Trp Leu Pro Leu Gly Arg Arg lie His 
1705 1710 1715 1720 
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51 52 
ATG GAC GAC ACG GGG CTC ACA GTG CTG CGT ATC CTG TCG CAG CGC AGC 5234 
Met Asp Asp Thr Gly Leu Thr Val Leu Arg lie Leu Ser Gin Arg Ser 

1725 1730 1735 

AAT GAC GAG GTG GCC AAG GAG TTC GTC AAG CTC AAG TCC GAC ACG CGC 5282 
Asn Asp Glu Val Ala Lys Glu Phe Val Lys Leu Lys Ser Asp Thr Arg 

1740 1745 1750 

TCG GCC GAG GAG GGC GGT GCC GCG CCT GCG CCC TAG 5318 
Ser Ala Glu Glu Gly Gly Ala Ala Pro Ala Pro 
1755 1760 
[0104] ffi^IJS^ : 5 * j$k<DW : 1 

EWOfiS : 30 h#o^- : tt*t* 

%m<om : mm * m&\<Dmm • «&os« &m>m 

Sfi^lJ : 

CATGAATTCC TTCACATCAG TGTGGAGATC 30 

[0105] rnmrn^- : e xm<D%n 1 *m 

mmtoMimk * ej>j©«« : ^dna 

SS^IJ : 

CATGAATTCC ATGGGCGCAG GCGCGGCACC 

3 0 

[0106] E5U#» : 7 : 1 #® 

E#J©ft$ : 31 h/Knv?- : Bfftt 

IB^IJcOS : 1£g£ * tt&XDWm : ^tftDNA 

E9U : 

CATGAATTCC AGAAGGTGGC ACCCTACCAT G 31 

[0107] m^m^- : s &m<D%t : i *m 

gS*lJ<Z)ft£ : 33 hTjfn^ : jHRK 

&&\<om : «r * Eaiottsi = m<omm i^j&dna 

CATGAATTCT CAGCTTGGCA GTTTCACCCT GCC 33 

[0108] smm^ : 9 +m<om 1 *m 

E5ll<Z>fi£ : 33 F^n^ : jg£tR 

ia?ijco® : mm ♦ E?u<z>tts : ttxomm ^/&dna 

eju : 

catgaattct caggtggcaa acacgtggct gag 

3 3 

[0109] e*u## : i o m<om : i *m 

E^IOgS : 3 3 Kftffc 

ib^ijom : mm mm<omm £^dna 

CATGAATTCT CAGAGTGCAC CATGCAGGAA GTC 33 

[oiio] ga^js-^ : 1 1 m<vm : 1 *® 

EWOgS : 31 h<Kn$J— : jegfcR 

e#icd® : mmomm ^<omm &amk 

gS^IJ : 

CATGAATTCC TCGAGGGGGA CAAGAAGGAT G 31 
[0111] gS^JS^ : 1 2 #(<pft : 1 

E#J<Z>ft£ : 30 h#n$J— : BjgStfc 

emo® : *£g£ Eaioasi : m<o»m &rsam 

E5U : 50 
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CATGAATTCA TGAAGCGACA TGGCCGGCGA 30 

[0112] smm^- : i 3 * mom ■. 1 *m 

: 32 hTKn^- : ftftR 

ga^M : i» * mm^mm ■ m^mm 

CATAGCGCTC TTTCCCGAAA TTGGAGGCAG 03 32 

[0113] la^ijs^- : i 4 xm<om ■. 1 &m 

gajijro^ : «®? * ga^^t* : m<omm ^-i&dna 
mm : 

CATAGCGCTA GCCACTCAGA CGGGACACAA ATG 33 

[0114] mrnrn^- : i 5 -kmnm ■. 1 *m 

ia^ljroft^ : 30 hTjfnv?- : 

ga^jws! : ★ mm^mm : mcomm -s-j&dna 
mm 

CATGAATTCC TAGGGCGCAG GOGOGGCACC 30 

[0115] mmm^- : i 6 &m<n$k ■ 1 &m 

K^ljrofi: £ : 30 b jK o v 5 - : ffSMfc 

ga?«OM : *£g£ * ie?IJcO«S : <&CDmm £-(£DNA 

ga*u : 

CATGAATTCA TGAGGGGCCG CAGGGGCGAT 30 

[0116] ga^IJS^- : 1 7 : 1 

bs?ij^m : mm ♦ ga^ioss : m<omm &&wa 
mm ■ 

CATGAATTCT CAGGCGGTGG CATCATCCGA GTC 33 

[0117] ga?*j#^ : i 8 m<om ■. 1 *m 

ga^ljrog$ : 33 hjtfns?— : 

ia?ijcos : mm mm<omm ■ m.(omm &&mk 
mm : 

CATGAATTCT CACTCCGCAC CATCCTCAGG CGT 33 

[0118] E?U#-5§- : 1 9 m<V& : 1 

la^J ©S $ : 33 h # n v?— : fiC^ 

mm^m : ia^jcoa« : fiKomm #^dna 
sa^ij : 

CATGAATTCT CAGGGGAAGT AGTCAGAGAT CTG 33 

[01 19] ga?IJ#-S§- : 2 0 m<V®L : 1 

ga?U<£>fi £ : 30 h b i?— : jilgMK 

gayu^M : ga^uoas = tixomm ^aam 
mm : 

CATGAATTCA TGACCATCAA CATCCAGGAG 30 

[0120] ga?ijf£-i§- : 2 1 m^m. ■. 1 *m 

ge?IJC0g$ : 30 hsKni?— : 

ga^ijws : " ga^ioais : mcomm -s-sScdna 
ga^ij : 

CATGAATTCA TCCAGGAGCA CATGGCCATC 30 

[0121] : 2 2 : 1 &m 

ga?lJC0fi$ : 33 F#ny- : jUgtffc 

ga^ij^M : mm mm<onm ■. m<nmm -satim 
mm ■. 50 
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CATGAATTCT CAGATCTGGC GGATGGGCCG GAT 33 

[0122] EMS* : 2 3 * i(7)i : 1 #® 

EM<£>fi£ : 33 h*Kn^~ : ttCUfc 

em<e>s : mm * em^hip : <&comm ^^dna 

em : 

catgaattca tcaacgtgtg CCCCGGGCCC ATC 33 

[0123] EM#^§- : 2 4 : 1 

EM<£>fi£ : 30 h^n^- : K^tfc 

EM<£>^:^g£ * EMOffifl : fdl^^ ^DNA 
EM : 

CATGAATTCC AAGGCAAGCT GGAGTTTGAC 30 

[01 24] EM#* : 2 5 *®<Df£ : 1 *® 

EMtf>g£ : 30 h^n^— : fi:#M£ 

em<£>m : i^k ★ %m<Dmm = ttixomm ^^dna 

SE^J : 

CATGAATTCT CAGGCTGAGG ACAGAGCCCC 

3 0 

[0125] EMS* : 2 6 ^«*(£>ifc : 1 

EM<£>«£:33 h>Kni^-- : jggm 

em<z>M:^ ^20 %m<Dmm : ttxomm ^dna 

EM : 

CATGAATTCA TGACCCTCCG GCGGCGCGGG GAG 33 

[0126] EMS* : 2 7 ♦ «(tf>i£ : 1 &m 

EM<£>fi £ : 35 h^uv?^: jBSMK 

em?>m : ♦ $m<Dmm : ttxomm -^jsdna 

EM : 

CATGAATTCT CAGGCAGTGC AGTCGTCCGA CTCGT 35 

[0127] EM#* : 2 8 : 1 *m 

EM<£>ft £ : 30 h /1f a : ffi^t^ 

em<£>m : sat 30 mw<omm : itvomm ^*&dna 

EM : 

CATGAATTCG ACGATGCATG GAAGGTGTAC 30 

[0128] EMS* : 2 9 gC<£>S£ : 1 *M 

EMcoS£ : 33 h#ny- : ffgtfK 

mm<om mm $m<onm m^mm 

EM : 

CATGAATTCT CAGGTGCCTG TCTGGTCAAT GAG 33 

[0129] EM## : 3 0 m<0%L : 1 &m 

EMcDg $ : 30 h ztf u : jgglJR 

EM<Z>S! : 40 iB^J^ig : tiLCOmm -&J*DNA 
EM : 

CATGGATCCA TGAGGGGCCG CAGGGGCGAT 30 

[0130] EM* : 3 1 m<D%t : 1 *® 

EM<£>ft£ : 33 FjKd^ : WMVt 

m&kom : mm em<e>«« : ttxomm 

EM : 

CATGGATCCT CAGGCGGTGG CATCATCCGA GTC 33 

[0131] EMS* : 3 2 : 1 

EMtf)ft£ : 31 htfvi/- : 

gB&kom : ©ei& 50 E^ij^ag : i&comm &m>Wi 
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ffi?IJ : 

CATGGATCCG AGAAGGTGGC ACCCTACCAT G 31 

[0132] mzm^ : 3 3 * m.<ow : 1 

&M<0& $ : 33 h # o i?— : jS«HK 

ia?i]oM : Kg? * la^ijosa = ®L?>mm itatm 

Id^lJ : 

CATGGATCCT CAGCTTGGCA GTTTCACCCT GCC 33 
[0133] Id?IJ#^ : 3 4 *«ICD^ : 1 *£[ 

mncom $ : 48 h Jtf o i?— : 

ga^jw^ : «6£ * io sa?U£>«« : m&mm -s-j&dna 

ga^u : 

AATTCGGTAC GATGTACCCA TACGACGTCC CAGACTACGC TGGTACCG 48 

[0134] m^m^- ■ 3 5 +m<vm 1 *m 

E*|0>*$ : 48 htfoi?- : iSSiMK 

■aai©® : mm ★ is^j^«« = fo^mm &tftsm 

GATCCGGTAC CAGCGTAGTC TGGGAGGTCG TATGGGTACA TCGTACCG 48 
[0 13 5] ffiWf : 36 ^«©^:1*^ 
I25IJ<7)S$ : 39 h?Ka i?- : jffffK 

e^ij^m : mm &2o &m<onm m<omm &rfm\ 

: 

GATCGATGGA GCAGAAGCTT ATCAGOGAGG AGGACCTGG 39 
[0136] £$U*3- : 3 7 : 1 

l2a?lJWg$ : 39 h/ifn i/- : jffft^ 

ebkos! : mm ♦ sa?!i©«s : mv>mm £>j*dna 

E#l : 

GATCCCAGGT CCTCCTCGCT GATAAGCTTC TGCTCCATC 39 
[0137] ia^JS-?- : 3 8 m&Wt : 1 

Id^lJWft $ : 30 Wov'-: ifii^ 

ib^ijco^ : 30 &m<omm ■. ffonmm ^dna 

BB5IJ : 

CATGGATCCA TGAGGGGCCG CAGGGGCGAT 30 
[0138] ia?IJ#-5§- : 3 9 m<D%C : 1 

iE?IJ<7)S * : 30 h stfn *?- : jURR 

ea^jwa : sa^jo«^ : ftaw^K ^dna 

sa^ij : 

CATGGATCCT CAGGCTGAGG ACAGAGCCCC 30 
[0139] E*!*-? : 4 0 : 1 

ga*iJtf>fi:£ : 33 h #n v?- : S^UK 

ejuos! : t£g£ 40 szPKvmm ■. m<r>mm ^dna 

ia^ij : 

CATGGATCCT CACTGCTCCA AGTCCTTCAG ATA 33 
[0140] mm^- : 4 1 SKcDifc : 1 #Si» 

ia?IJWfi $ : 30 h #P i?— : jSSMfc 

la^ij^^ : am ia?ijro«« : m<omm 3-bScdna 

ga^ij : 

CATGGATCCC TAGGCAAGCT GGAGTTTGAC 

3 0 

[0141] ia^J#^- : 4 2 E*IJ<£>S! : «SS 

ia?IJCDfi£ : 3 0 50 : 1 #j£t 
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mm : 

CATGGATCCA TGAAGCGACA TGGCCGGCGA 
10 14 2] ffi^J##- : 4 3 
SS^J^ft^ : 30 

mm<om : mm ^ 

EM : 

CATGGATCCC TAGGGCGCAG GCGCGGCACC 
[0143] ia^lj#^ : 4 4 
SEJU<Z>fi£ : 31 10 
IB^J^M : ^ * 

: 

CATGGATCCG AGAAGGTGGC ACCCTACCAT G 
[0144] IB^IJ#^ : 4 5 
IB^Jtf>ft£ : 33 

Id^lJ : 

CATGGATCCT CAGCTTGGCA GTTTCACCCT GCC 
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